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Article I. 

Further Researches on the Magnetic phenomena produced hf 
Elelh)'tciti/; with some new Experiments on the Properties of 
Electrified Bodies in theii Relations to conducting Powers and 
Temperature.^ By Sir Humphry Davy, Bart. PkS.*'v 

I. In my letter to Dr. Wollaston on the new facts discovered 
b;^ M. Oersted, which the Society has done me the honour to 
publish, 1 mentioned, that I was not able to render a bar of steel 
magnetic by transmitting the electrical discharge across it 
through a tube tilled with sulphuric acid; and I have likewise 
mentioned, that the electrical discharge passed across a piece of 
steel through air, rendered it less magnetic than when passed 
through a metallic wire; and I attributed the first circumstance 
to the sulphuric acid being too bad a conductor to transmit a 
sufficient quantity of electricity for the effect; aud the second, 
to Jthe electricity passing through air in a itfore diffused state than 

.through metals. , 

• To gain some distinct knowledge on the relations **of the di#»» 
ferent conductors to the magnetism produced by electricity, 1 
instituted a series of experiments, wnich led to very decisive 
results, and confirmed my first views. 

II. I fouad that the magnetic phtenomena were precisely the 
"^me, whether the electricity was small in quantity, aiid#passing 
through good conductors of considerable magnitude; or, whe¬ 
ther the conductors were so imperfect as to convey only a small 

* From the Pbilpsophi^ Transactions, for 18S1, Partll. 

N(i%u Series,, \oh. Ill, n 
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quoiLttty of electncity; and m both leases they were neithei 
iddtractive of each othei, uor of iron filings, and not affected by 
the magnet^ and the only proof of then being magnetic, was 
their occasioning a certain small denatioff of tho magnefired 
si^imdle. 

TjjiVis, a large piece of chaicoal placed m the circuit of a veiy 
powerful batteiy, being a very bad conductoi compaied with the 
taetals, would not affect the compass needle at all, unless it had 
H very lai^ cbntaot with the metaihe part of the circuit, and if 
la small wire was made to touch it in the circuit only in a few 
^ points, tba^. wne did not gam the power of attracting iron 
filings; though, when^t was made to touch a suiface of platinum 
foil coiled lound the end of the charpoal, a slight effect of this 
kind was pioduccd. And in & simri«.v mannei fused hydrate of 
potassa, one of the best of the imperfect conductorb, could nevei 
toe made to exert any attractive force on iron filings, noi could 
ihe smallest filaments of cotton moistened by solution of 
hydiate of potaSsa, placed m the ciicuit, be made to move by 
Ithe magnet; nor did steel needles floating on cork on an clec- 
tadzed solution of this kind, placed m the voltaic ciicuil, gam any 
polarity; and the only proof of the magnetic powers of electri¬ 
city passing through sujoh a fluid, was afforded by its effect upon 
fihe magnetized needle,* when ftie metallic surfaces, plunged in 
i^e fluid, were of considerable extent. That the mobility of the 
parts of fluids did not luteifeie witli their magnetic powers as 
4evelopvJ by electricity, I proved, by electrifying mercury, and 
J!irewton*s me|;al fused, lu Small‘tubes. These tubes, placed m a 
proper vofttaie circuit, attracted non fihngs, and gave magnetic 
powers to needles, nor did any agitation of the mercury oi metal 
wiflnn, either m consequence of mechanical motion oi heat, 
akei or suspend their polaiity. 

dll. Jmpcifcct conducting fluids do not give polanty to steel 
when electricity is passed thiough them, but tlectiicity passed 
through an produce^ this efieot. Reasoning on this ph.tnome- 
non, and on the extreme anobihty of the particle*., of au, I 
concluded, as M. At ago had likewise done fioni other considci- 
ations, that the \ oltaic ouireat in air would be affected by the 
^magnet. I failed in my first trial, which I have refeited to ir a 
aiote to ra^foimcr paper, and m othei trials made since by using • 
too Weak a magnet; but I have lately had complete success, > 
and the experiment exhibits a very sti iking pheenomeiioii. 

Mr. Pepys having had the goodness to charge the great bat¬ 
tery of the London Institution, consisting of 2000 double plates 
of kne and coppei, w^ a mixtuie of 1168 paits of*water, 108 
parte of •nitrous acid, and ports of sulphuric acid, the pole^ 
were connected by charcoal, so as to m^e an arc, or column 
of electrical li^t, vaiying in length from one to four inches, 
according to we state of mrefaction of the atmosphere in which 
it was prodaoed ; and a 'powerful being presented to 
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stbti 9X0 or column/ liay^g its pole nt a very ulycMte ^gje to if, 
arc, or column, was mtracted or repelled with a ♦rotatory 
motion, 0 ^ njade to revolve, by placing tlie poles in di€erent 
positions, acoordii^ to the eam^iswas the electnfted cyluM^ew* 
of platinum described in my last paper, being repelled whtajC 1^ 
negative polo%*vas on the. right hand by the uiorth pole of iiie 
magnet, and'attracted by ttoe south pole, and vice mn&. • 

It was proved by several experiments that the motion de¬ 
pended entirely upon the magnetism, and not upoa the electrical 
mductive power of the magnet, for masses of soft iron, or of 
other metals, produced no effect. • 

The electrical arc or column of fiamo was more easily aftected 
by the magnet, and its motion was mor^ rapid when it passaii*^ 
through dense than throurf^rari^ed air; and in this case, the 
conducting medium or ohain of aeriform pai tides was mnch 
shorter. . . 

I tried to gain similar results with currents of common electri¬ 
city sent through flame, and in vacuo. They were always 
affected by the magnet; but it was not possible to obtain so 
decided a result as with voltaic electncity, because the magnet 
itself became electiical by induction, arid that whetlier it was 
insulated, or connected with the giound.'*' 

IV. Metals, it ts well known, feadily ttansmit large quantities 
of electricity; and the obvious limit to the quantity which they 
aie capable of transmittina seemallo be theii fusibdity, or volati¬ 
lization by the heat which electricity produces in it^passage 
through bodies. v 

Now I had found in several experiments, that the intensity of 
this heat was connected with the nature of the medium by which 
the body was hurrounded; thus a wire of platinum which was 
readily fused by transmitting the charge from a voltaic battery 
in the exhausted receiver of* an air-pump, acquired iii air a much 
lowet degree of temperature. Ileasunmg ouAtbrs oircunistaacc, 
it occurred to mo, that by placing wires in a medium much 
denser than air, such as ether, alcohol, oils, or water, I might 
enable them to transmit a much higher charge ofel|ptricity tliaii 
they could convey without being destroyed in air; and thus npt 
oply gam some hew results as to the magnetic states of isucli* 
wires, but likewise, perhaps, determine the actual limits to Uie 
, powers of different bodies to conduct electricity, aiHd the i'p4i»r 
tions of these powers, 

A wire of platinum of of three inches in length, was fused 

in air, by being made to transniit iUe elecfcicity of two battene« 
of ten 'iiutt plates of four inches with double copper, stiongly 

• 

* I made several experimetits aa lh« efieets df of idcetriidlty simoUoomi^y 

pae^g Uurough alt indi^event atates of in IIm|i jpsme wnd 

both from the vdtaic and common dectxind i)aaianei>; but X eo'Jii tint et>taldif4) the fact 
of their magnetic attractions or Wpaibioss vith rega^ to ettcb other, tthidtpMbably 
was owing to Uie imposubO^^ofJtrase^g sumraently near. 

s 2 
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ktarged; a siimlar wire was placed i% sulphuric ether, and ^he. 
charge transmitted through it. It beHsame surrounded by glo¬ 
bules of gas; but no other change took place; and in this 
situation it bore the discharge from twelve butenes of the s'ame 
kind, exhibiting the same phsenomena. When only about an 
inch of it was heated by this high power in ether, it made the 
ether boil, and became white hot under the globiues of vapour, 
and then rapidly decomposed me ether, but it did not fuse. 
When oil or water was substituted for the ether, the length of 
the wire remaining the same, it was partially covered with small 
globules of gas, but did not become red hot. 

On trying the magnetic powers of this wire in water, they were 
found to be very great, and the quantity of iron filings that it 
attracted was sutm as to form 9 , cyl*l.der round it, of nearly the 
tenth of an inch in diameter. 1 

To ascertain whether short lengths of fine wire, prevented 
fitota fusing by being kept cool, transmitted the whole electiiciiy 
bf powerful voltaic batteries, I made a second independent 
circuit from the ends of the battery with silver wires in water, so 
that the chemical decomposition of the water indicated a resi¬ 
duum of electricity in the battery. Operating in this way, I 
found that an inch of wire of platinum of by water, 

left a great residual charge of electricity in a combination of 
twelve batteries of the same kind as those abovementioned; and 
after making several tnals, I 'found that it was barely adequate 
to discbe.sge six batteries. 

Y. Having determined that there was a limit to the quantity 
of electricity which wires were capable oi transmitting, it became 
easy to institute experiments on the different conducting powcis 
of different metallic substances, and on the relation of this power 
to the temperature, mass, surface, or length, of the conducting 
body, and to the conditions of electro-magnetic action. 

These experimedts were made as nearly as possible under the 
same circumstances, the same connecting copper wires being 
used in all cases, their diameter being more than one-tenth of 
an inch, anj the contact being always preserved perfect; and 
parts of the same solutions of acid and water were employed in 
tthe different batteries, and the same silver wires and broken 
circuit with water were employed in the different trials; and 
when no glbbules of gas were observed upon the negative silver 
wire, of the second circuit, it was concluded that the metallic 
(C^ducting chain, or the piimaiy circuit, was adequate to the 
discharge of the combination. To desenbe more minutely all 
precautions'observed, would be tedious to those persons 
who dre accustomed to experiments with the voltaic apparatus, 
and tmintelhgible to others; and after all, in researches of this* 
I nature, it is ixnpossihle to gaih more than approximations to true 
resqlts; fojp the*|as disengaged upon the plates, the different 
distances of the connecting ^ates, slight difference of 
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,titkie in makmg tihe tonlections^ all interfere With ^eir |)erfect 
accuracy^ * # ^ 

^he niQsi^remarkable generaj/mul^ that I oht^ned these 
reaeai^hes,! and ^ich i shall mention firsts as it induenoes Ifll 
the others, was, that the conducting power of imtallic bodies varied 
with ihe tem^raturef and was lower in some inverse ratio ms ifw 
ternperature was higher. • 

Thus a wire of platinum of and three inches in length, 
when kept cool by oil, discharged the electricity of two bat¬ 
teries, or of 20 double plates; but when suffered to be heated^ 
by exposure* in the air, it barely discharged one battery. 

Whether the heat was occasioned by the electricity, or ap- 
plied to it from some otjtjer source, the effect was the saSSSei 
Thus a wire of platinum jf' of sudh length and diameter as to dis¬ 
charge a combination without being considerably heated; when 
the name of a spirit lamp was applied to it so as to make a part 
of it red hot, lost its power of discharging the whole electriciw 
of the battery, as was shown by the disengagement of abund¬ 
ance of gas m the hecondary circuit; which disengagement 
ceased as soon as the source of heat was withdrawn. 

There are several modes of exhibiting Ibis fact, so as to pro¬ 
duce effects which, till they ar| witnessed, must almost appear 
impossible. Thus, let a fine wire of platinum of four or fitro 
inches in length be placed in a vtjltaic circuit, so that the elec¬ 
tricity passing through it, may heat the whole of it J|p redness, 
and let the flame of a spirit lainp be applied to any pmt of it, so 
as to heat that part to whiteness, the rest of the wire Will 
instantly become cooled below the point of visible ignition. For 
the converse of the experiment, fet a piece of ice or a stream of 
cold air be applied to a part of the wire; the other parts wiE 
immediately become much hotter; and from a red, wiE rise to a 
white heat. The quantity of electricity thsj;*can pass through 
that part of the wire submitted to the changes of temperature is 
so much smaller when it is hoi than when it is cold, that 
the absolute temperature of the whole wire is diminished by 
heating a part of it, and, vice versd, increased by cooling a part 
of it, 

• In comparing the conducting powers of different metals, T 
found much greater differences than I had expectedk Thus^x 
indies of silver wire of discharged the whole of the ele<^i- 
city of 65 pair of plates of zinc and double copper made active 
by a mixture of about one part of nitric acid of commerce, and 
15 parts of water, Sixinches of copper wire of the same diame¬ 
ter disclisfl-ged the electricity of 66 pairs of the same Combina¬ 
tion, six inches of tin of the same‘diameter carried off that of 12 
only, the same quantity of wire of platinum that of 11, and of 
iron that of 9, oix inches of wire of lead of seemed equal 
in their conducting powers to the S^^gae length of copper Wire of 
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AH the wires Were as cool sk possible by immersiSn 
in abasia ofwatei.^ i * 

I msiie a aomber of expenittenta of the sajae kind, but fhe 
results i|veie ntver piecisely alike, though they' sometimes 
approached very near each other. When the batteries were 
hlghlqr charged, so that the intensity of the clectncily was higher, 
the diffeienceb were less betweenthe best and worst conductors, 
^d they were sieater when the charge was extremely feeble, 
Ipus, with a nm&h charge ot about one pait of mtno acid, and 
^nine parts of watfer, wiies of -*-g. of silver and platinum five 
inches long, discharged respectively the clectnoity of 30, and 
^ seven double plates. ^ 

' ‘‘Winding that when diffeient poitioiis of the same wue plunged 
in a non-conducting fluid were donneetted with diflerent parts of 
the &aW batteiy equally charged, their conducting powers 
appeared lU the inverse ratio of their lengths; so, when six 
ij^hes of wire of platinum of discharged the electricity of 
ID double plates, 3 inches dischaiged that of 20,3 [ inch that of 
40* and 1 inch that of 60; it oocuired to me that the conducting 
powers of the different metals might be more easily compared 
111 this way, as it would be possible to make the contacts m less 
time than when the battenes w^re changed, and consequently 
with less variation m the charge. 

Operating m this way, I asaceitamcd that in discharging the 
electricity^f 60 pairs of plates, 1 mth of platinum was equal to 
about 6 inches of silver, to 6^ inches of copper, to 4 of gold, to 
3*8 of lead, to about T^o of palladium, and t"o of iron, all the 
metals being m a cooling-flma medium. 

I found, as might have been expected, that the conducting 

E owerof a wne for electwoity, in battenes of the size and num- 
er of plates just described, was nearly diiectly as the mass ; 
thu«, wneu a ceitain length of wne of platinum discharged one 
buttery,t the same length of wlie of six times the weight dis¬ 
charged si\ batteiies; and the effect vias exactly tlie same, 
provided the wires were kept cool, whether the mass was a 
smde wire-i or composed of six of the smaller wires m contact 
with each other. This result alone showed, that sui face had no 
relation to conducting power, at least fbr electricity of this 
and it»was more distinctly piovcd by a diiect expeiiment; 
equal lengths and equal weights of wne of platinum, one round, 
and one flattened by being passed transversely through ioilers 
as to have six or seven times the surface, were compaied as 
to conducting powers: the flattened wire was the best conduc¬ 
tor in mr froSi its greater cooling powers, bht m watei*no ditfer- 
/ence could bo perci^ved between them. 

* WtmM is Hrt (autvitaetcr, OnU in esikenimimls of this kmd, iW iqajr be 
n^l«cii«d iltogtiihtatl vaSSi ibeoe effects ttwee all the ckpmments. 

r t afboteftbeolhA, 64 giaiOB. 
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’. ¥1* I tried to ms&e aJconaftariaoa betwe^a tile <?p»ductinr 
powers of fluid menstiua and cWcoal and those of metals, ^ 
inc^s of ptadiaum fpU| an inch a*d one-fifth broad, were placed' 
in a vessel which <»>u|d be filled with any saline solution; and 
a similar piece of platinum placed opposite at an inch distance s 
the whole w^then made part of a voltaic circuit, which hid 
likewise anotner termination by, silver wires in water; and soru-r 
tion of salts added, till gas ceased to be liberated from the nega 
tive silver wire. In several trials of this kind, it was found that 
the whole of the surface of six inches, even with the strongest 
solutions of common salt, was insufficient to cariy' off the elec* 
tricity even of two pair of plates; and a strong solution of 
potassa carried off the electricity of thrcl pair of plates onljpfw 
whereas an inch of wire o^^piatinum of-y (,as has been stated) 
oarried off all the electricity of 60 pair of plates. The gas libe¬ 
rated upon the surface of the metals when they aie paced itt 
fluids, renders it impossible to gam accurate lesults; but the 
conducting power of the best fluid conductors, it seems probable 
from these experiments, must be some hundreds of tuousandf 
times less than those of the worst metallic conductors. 

A piece of well-burnt compact box-wood charcoal was placed 
in the circuit, being -fg- of an inch wide'by .tV thick, aiid con¬ 
nected with large suttaces of platinum. It was found that. 

I inch and carried off the same quantity of electricity as 
6 inches of wire of platinum of .Sr* ^ . 

VII. I made some expenments w«th the hope of a Pertaining 
the exact change of ratio of thfe conducting poweis dependent 
upon the change of the intensity and quantity of electricity; but 
1 did not succeed in gaining any other than the general resulti 
that the higher the intensity of thelelectricity, the less difficnity 
it had ill passing through bad conductors; and several remark¬ 
able phsenomena depend upon this circumstance. 

Thus, in a battery where the quantity of thfi electricity is very 
great, and the intensity very low, such as one comjioaed of plates 
of zinc and copper, so arranged as to act onl;y as single plates of 
from 20 to 30 feet of surface each, and charged by a weak mix¬ 
ture of acid and water. Charcoal made to touch only in a feW 
points is almost as much an insulating body as water, and cannot* 
be ignited, nor can wires of platinum be byated when their dSn- 
meter is less tlian .gJy of an inch, and their length three or fbttr 
feet; and a foot of platinum wire of is scarcely heated by 
such a battery, whilst the same length of silver wire of the same 
diameter is made red hot; and the same lengths of thicker wires 
of platinuiA or iron are intensely heated. 

, The heat produced where electricity of considerable,intensity 
is passed through conductors, must always interfere with thfe ’ 
exact knowledge of the changes of their conducting powem, as 
is proved by the following experiment: A batfery of 20 pmr of 
plates of zinc, and plates 10 ihehesby 6, was verj^nighly 
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charged with a ndstara of tutiic acid eiid water^ so as to exhibit* 
ft considerable intensity of electrical action, and the relative 
conducting ^owere of silver and |}latinum in air and \fater ascer> 
tained by mdans of it. In air,^ o inches of wire of ]jlatinufh of 
discharged only 4 double plates, whilst 6 inches ol silver wire 
of the same diameter discharged the whole coinbinatiou: the 
platlhum was strongly ignited in this experiment, whilst the 
silver was scarcely warm to the touch. On cooling the platinum 
wire by placing it in water, it was found to discharge 10 double 
plates. When the intensity of the electricity is very high, how¬ 
ever, even the cooling powers of duid media are of Utue avail: 
thus I found that fine wire of platinum was fused by the dis- 
-cljargo of a common Electrical battery under water; so that the 
conducting power must always ^be diminished by the heat gene¬ 
rated, in a greater proportion as the hitcnsity of the electricity 
is higher. 

It might, at first view, hi; supposed, that when a conductor 
placed in the circuit left a residuum of electricity in any battery, 
increase of the power of the battery, or of its surface, would not 
enable it to carry through any additional ({uautity. This, how¬ 
ever, is far from being the case. 

When saline solutions were placed in the ciicuit of a battery 
of 20 plates, though they dischaigcd a veiy small quantity only 
of the electricity, when the troughs were only one quarter full, 

} ret their chemical decomposition exhibited the fact of a much 
a^er qpjraiity passing tlirougli tlicm, when the cells were filled 
with fluid. <* 

And a similar circumstance occurred with respect to a wiie 
of platinum, of such a length as to leave a considerable residuum 
in a battery when only half its surface was used ; yet when the 
whole surface was employed, it became much hotter, and never¬ 
theless left a still more considerable residuum. 

Vlll. 1 found long ago, that in increasing the number of alter¬ 
nations of similar plates, the quantity of electricity seemed fo 
increase as the number, at least as far as it could be judged of 
by the effects of heat upon wires; but only within certain limits, 
beyond which llio numbor appeared to diminish, rather than 
^jincrease the quantity. Thus the 2000 double plates of the 
London Institution, when arranged as one battery, would not 
ignite so much wire as a single battery of 10 plates with double 
copper. 

it is not easy to explain this result. Does the int'=‘usity mark 
the rapidity of the motion of the electricity ? or merely its dimi¬ 
nished attraction for the matter on which it acts ? and docs this 
attractipn become less in proportion as the circuit through which 
,it paiiises) or in which it is generated, contains a greater number 
of alternations of bad conductors ? 

Mr. Childreh,*in his account of the experiments made with 
his battery of large platen, has ingeniously referred the heal 
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produced by the pwsaga of elegtricity through conductorB, tb 
we resistance it meets ’mth, and has supposed, what proves to 
be the &ct, that the heat is in s^e inverse ratio to the conduct¬ 
ing power. The sgreatest heaff however, is produced in air, 
where there is reason to suppose the l^ast resistance; and as 
the presenceiof heat renders bodies worse conductors, another 
view may be taken; namely, that the excitation of heat tJccar. 
sions the imperfection of the* conducting powef. But till the 
causes of heat and of electricity are known, and,of that peculiar 
constitution of matter which excites the one, and transmits or 
propagates the other, our reasoning on this subject must be, 
inconclusive. 

I found that when equal portions of wires of the same diatpip- 
ter, but of different metals, w^re connected together in the 
circuit of a powerful voltaic battery, acting as two burfaces, the 
metals were heated in the following order: iron most, then pal¬ 
ladium, then platinum, then tin, then zinc, then gold, then lead, 
then copper, and silver least of all. And from one experiment, 
in which similar wires of platinum and silver joined in the same 
circuit were placed in equal portions of oil, it appeared that the 
generation of heat was lu'ovly inveisely as tJieir conducting 
j)ower. Thus the silver raised the temperature of the oil Only 
tour degrees, whilst the platinftm raised it *22. The same rela¬ 
tions to heat seem to exist, whatever is the intensity of the elec- 
tiicity ; thus circuits of wiri's plated under water, and acted on 
by the common electAcal dischaige, were heated liV the same 
•order as by the voltaic battery^ as was shown Iw their relative 
fusion ; thus, iron fusing before platinum, plaimmu before gold, 
and so on. . 

If a chain be made of wire of platiumn and silver, in alternate 
links soldered together, the silver wire being four or five times 
the diamctei of the platinum, and placed in a powerful voltaic 
circuit, the silver links aie not .-sensiblv boufed, whilst all those 
ot the platinum become intensely and equally ignited. This is 
auimpoitaut experiment for investigating the nature of hmt. If 
beat be supposed a substance, it cannot be imaguied to be 
expelled from the platinum; because an unlimited quantity may 
be geneiatcd from the same platinum, i.e. as long as the electric 
city is excited, or us often as it is renewed. Or if it be supposed 
to be identical with, or an element of, electricity, it oughts to 
bear some relation to its quantity, and might be expected to be 
the same in every part of the cliaiu, or greatest m those parts 
nearest the battery. 

IX. The magnetipi produced by electricity,, though with the 
same conductors it increases with the heat, as I mcjitioncd in 
my last paper; yet with difibrent conductors I find it follows a' 
very difierent law. Thus, when a chain is made of different 
conducting wires, and they are placed in the ^ame circuity they 
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afi exhibit equal ma^etic povt^re, ancfetake up equal quantitieft 
of iron Hlings, So that the n^gnetism seems direcuy as Uio 
quantity of electricity which t^ey transmit. And* when in. a 
highly powerful voltaic battery, wires of the s€me diameters and 
lei^WB, but of which the best conducting is incapable of wholly 
discharging the batteiy, are made, separately and* successively, 
to form the circuit, they take up different quantities of iron 
filings, in some direct proportion to their conducting powers. 

Thus, in one experiment, two inches of wiie of ^ of an inch 
being used, silver took up 02 grains, copper 24, platinum 11, and 
droh 8^. 


Article II. 

On a mw Anemometer. By Col, Beaufoy, FRS. 

(To the Editor of the Amiah of Philoi>ophy.) 

■ 

DEAR SIB, Biuhey HeatJi^Dec. H, 1881. 

In the last number of the A/mais, you did me the favour of 
inserting the descriptioifand eiig^raving of a new anemometer, 
which, it has been suggested, would be rendered more complete, 
by the accompanying tables of‘the impulse of the wind. 

I have, therefore, the pleasure to forward the annexed. 

I remain, dear Sii, truly yours, 

Mark Beaufoy- 


ANEMOMETRICAIi TABLE. 
WeighfB tuipended io the Cord O. 




1 Ounce. 

4 Ounces. 

1 lb. 

4 lbs. 


lbs; 

Dir. 


lbs. 

d:s 


lbs. 

DiT. 


lbs 

Diff. 

I 

0-W8 


1 



1 



1 



8 

0-23IS 


8 

0-5440 

01893 

8 



8 

7-2858 

8 1578 

,3 

08654 

0-0341 

S 

tHiirK ^ 

0 1298 

S 

8-4165 

0-6883 

3 

9 4435 


A 

0-8996 

0<0S48 

4 

f 

0-1203 

4 

8-9893 


4 


3 

0-3137 



JiMi 

Ijlgjll 

5 

3‘468S 

QSi 

5 

13-7590,2* 1578 

L 

8 

3 

1 

8 

3 

n 

S 

3 

' "j ' 

8 

3 


Column 1, contains the revolutions of the fusee. Column 2, 
the value of each^revolution in pounds avoirdupoise, and decimal 
parts of a pound. ^ Column 3, the differences, one-tenth of which 
W value of ien divisions, and these last numbers being 
divided by 10, givu the value of one division. 

Bmrnpk 1.-Suppose when four pounds are hung to the cord, 
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G; and thtit the action of Jhe win^ moved the hands font turns 
and 76 divisicjns. 


4 turns. A. I .. 11'6(/12 

2*1578x70. « 1-6399 

'-4 . . . 

Momentum in lbs...13*2411 

» •• 


Example 2.—Suppose one ounce suspended to the cord, and’ 
that the wind moved the hand 60 divisions. 10(y — 60 * 40; 
•0341 X 40 = *0136. 

1 turn... ss 0*1972 

Subtract..... /. 0*0136 

» . . 

Momentum ... 0*1830 lbs. 


Article III. 

* 

Chemical Examination of Spiders' Weh. 

(To tho Editor of the Afinals of Philosophy,) 

RESPr'CTED FHIENP, Mmehester^ Eleventh Months 20, 1881. 

IFappkmkg a short time as^o to apply the flame ot*a candle 
to a collection of spiiler’s web, ihy attention was ijxcited by the 
formation of a large quantity of dense white vapours which 
ascended during the combustion. * It struck me that the pheno¬ 
menon was probably occasioned by a volatile salt, 

The following particulars are all which I have yet ascertained: 

I purpose to resume the inquiry; and if any facts of interest 
should present themselves, I shall again trouble thee with a 
communication on the subject. I find that all webs have Hot 
precisely the same ju'operties. Those specimens which I pro¬ 
cured from a moi»t dark vault, differ from others obtained from 
lighter and more airy situabous. The former, by the addition of 
cdld water, afford a deep-brown coloured solution; while the * 
latter gave only a tint of yellow. By an application of the 
* necessary tests, 1 find that the webs v/hicli I have e\amiht.d 
contain lime, together .with muriatic and sulphuric acids. A part 
of the first of the cold water solutions, just mentioned, was 
boiled in a flask; when tho water bad evaporated, the residuum 
emitted afery ofifensive smell, resembling that cf animal matter 
vivhen cast upon hot iron. When the heat was continued, there , 
arose copious white fumes. The matter remaining, after the last 
opemtioii, was of a brown colour. To this iqpUfir, when the 
vessel had cooled, a quantity of fr§sh water was added; the 
solttlton was then alloiyed to boil for a few minutes. The water 
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Wd l4y‘ this means no colowrf impartjd to it; but, when te6te<^ 
with hydroehlorate of baryta, |a precipitate was ins|;anU[y occa> 
sioned. Oxalate of ammonia produced a precipitafe; but ni|;rate 
of silver had not the least elfect. Some of 1;he fiist mentioned 
residuum, after having been well washed, was heated to redness 
in a^silver spoon; there remained a greyish colour^ earth, but it 
was'^not in sufficient quantity todenable me to ascertain its pro¬ 
perties. It is not improbable, 1 imagine, that the white fumes 
were occasioned by muriate of ammonia ; and this conjecture is 
countenanced by the circumstance, that if water be added to the 
* residuum, no precipitate is produced by nitrate of silver. 

An accurate analysis of the spidei’s-web raiglit lead to some 
results interesting alilTe to the chemist, and to the student of 
natural history. <■ , 

I remain, thine very truly, 0. S. 

P, S. I might also add, that subsequently to wntiug the pre¬ 
ceding statement, I made a quantity of the web into apa.te with 
warm water; I then mixed it with a paste formed ofwaiin watei 
and hydrate of lime, wl^cn 1 found an immediate evolution of 
ammoniaca] gas, confirming my conjeciuie as to the presence of 
muriate of ammonia. 


ARlICt.E IV, 

Mules and Examples for the perpetual Renewal of Leases. 

« By Mr. James Adams. 

(To the Editor of the Annals of Philosophy^ 

SIB, ^ StonefiousCi near Plymouth^ Oct, 11,1 SSI. 

Having often had occasion to calculate the value of lease¬ 
hold property held on perpetual -enWals, I deduced the follow¬ 
ing particular rules from the more general ones given by the 
writers on Life Annuities, and having found them useful to 
inay&elf* 1 judge that they may be useful to others who have 
similar calculations to make. Your inserting them with the 
fotlowing examples, &c, m the Annals of Philosophy^ will oblige 

Your humble seiWant, ‘ 

James Ax>ams, 


^ A lord of a manor grants to a tenant a piece of land on condi¬ 
tion tliat he builds on a certain pait of it a substantial dwelling 
house and appe^idages, for which the tenant is to have a lease 
on three of the best lives he can find, and that he and his suc- 
^ cessors shall be allowed to fill up the lease^ continually whenever 
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»a nSTe nofeiy drop, by paytug a proposedjf^'ne and 9 .n annml conven- 
tionary rent, to find the landiord*| interest in the lease. 

JRu/e.‘~Subtract the value of *he best Ufe (taken from the 
mo A approved tab^) from the pirpetnhy, then it 'jriU be 


As the value of the best life 
ts to tha^bove difierence. 

So is three times the fine fer each renewal 

To the present value of all the sums paid for renewing. 

Which, added to the yearly oonventionaiy rent multiplied by the 
perpetuity, will give the present value of the landlord’s interest 
m the lease. 

When the interest is either 4 or 5 per cciit. the numbers in tb«-> 
following table multiplied by the,fine for renewal, and the pro¬ 
duct added to <he yearly conventionary rent multiplied by the 
perpetuity, will give the landlord’s interest as above: 


Where the tables 
are kept 

Carlisle. .. 

France . 

Sweden. 

Northampton .... 

Bemoivre... 

London. ........ 


Numbers conespondiog 
to 4 per cent. 

... 0-78936 .. 
... 0-94280 .. 
... 1-00634 .. 

.,. k24640 .., 
... 1-44260 .. 
... I-.W317 .. 


Numbers conre^nding 
to 5per cent 

... 0-67356 
... 0*70073 
... 0*74298 
... 0-94063 
... 1-10762 
... 1*19680 


Example 1.—A lessor grants a lease of a house to a^^ssee on 
three of the best lives that can be found, with a perpetual right 
of renewal, subject to an annual conventiouary rent of 30$. an 
heriot on the death of each life 3^. and the fine for renewal 30i. 
required the present value of the lessor’s interest in the house, 
interest being 3-|- per cent. 

Answer ,—-The value of the best life, from observations made 
in France, according to M. de Parceiux, is 20*77, the value of 

the perpetuity ^ = 28*67143, and 28*67143 - 20*77s=7*8014D; 

then by the rule we have, 20*77 ; 7*80143 :: 3 (3 + 30): 37*186, 
tl^e present value of all the heriots and fines, to which add 
28*67143 X 1*6 = 42*857, and the sum 80*042 = 80/, Os. lOdf.* 
p is the present value of the lessor’s interest in the house. 

Example 2.—A lease of an estate is granted on three of the 
best lives that can be*found with a perpetual right of renewal, 
subject to an annual conventionary rent of 2/. 10s. an beriot, on 
the death jjf each life 5L and the fine for renewal 60/. j required 
the present value of the landlord’s interest in the cstaba, the rate 
*of interest 6 per cent. * « 

Answer, —^I'he value of the best life, from observations made 

at Carlisle, is 14*626, the value of thq perpetuity ^ as 16*667» 
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sfiad 16*667 — 14*536 «: 2*i41; thin by the rtde, we h^^e 
44*526 : 2*141 :: 3 (5 + 50): ^*32, tne present value of all the 
Iteriots and fines j the con\eutronaiy rent ranltiptied by the per¬ 
petuity is *2^ X =s ~ s= 41*666, &c. 

Therefore, 24*32 + 41*666, &c. ss 66*986 *= QfL I9s. 8|4. is 
the present value of the landlord’s interest in the estate. 

Miample 3,—A lease of an estate is granted on three of the 
best lives that can be found, with a perpetual right of renewal 
with the best lives also, subject to a fine of 200/. for each 
«n»iawal; required tlie present value of the landlord’s interest m 
the estate, according to observations made at each of the places 
?^*ntioned m the foregoing table, interest being either 4 or 5 per 
cant. 

Ulmwer .**~The numbers standing against Carlisle, and under 
4 and 5 per cent, are *78936 and *67355, each of which being 
multiplied by the fine for icnewal (200/.) will produce 157*872/. 
and 114*71/, respectively, winch are the present valves of the 
landlord’s interest in the estate, according to the Carlisle tables. 
In like manner, the remaining values are found, and tlie whole 
set down as under. 


Aceniding to 

' 4 jper 

• 

5 

per cent. 

Carlisle tables... 

157/. 

17s, 

did. 

.... 114/. 

14s. 

24</. 

French tables. 

188 

■11 

O 1 

.... 140 

2 

n 

Swedish .tables. 

201 

1 

4 > 

.... 148 

11 

11 

Northampton tables. ,. 
Bemoivre’s hypothesis. 

249 

5 

7 

.... 188 

2 

(Hr 

288 

10 

4^ 

.... 221 

10 

H 

Ixmdon tables. 

314 

12 

8 

.... 239 

3 

4 


Although the last two mentioned tables are not much used at 
present, yet seeing the difieient results produced by the preced¬ 
ing four, it would, jn my opuuon, be proper to advise such per¬ 
sons who may have occasion to make bargains wherein the 
probabilities of lives are concerned, to stipulate that a particular 
table should be the ground wo,k of their agieement; then, what¬ 
ever might be the consequence, it must be abided by. 

^ Would not a standard set of tables of mortality be as desirable 
and beneficial in thie country, as standard tables of weights and 
measures? 

An approximate value of an annuity on a single life may be 
found as follows within particular limits: 

Take half the complement of the age to 86, and find the pre¬ 
sent value of 1/. per annum, which corresponds tp the half 
complement, and you will have the value of the given life for an 
'annuity oT 1/. nearly, the rate of interest being 4 per cent. If 
the tale of interest bo 5 per cent, take half the complement of 
the given age tcp 85, and proceed as above, according to the 
Carlisle tables. <- 
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"ilf Ihe tables of M. de Paroeiux be used as ^ven in Mr. 
Baily’s Annuities, take half the lomplement to 85 for 4 per cent, 
and to 84*for 5 per cent. The/following table will show how 
neftr the true and approximate values agiee: 


Cariisle.'xWe 4 per cent. 


Parceiux’ Table 4 per cent. 


Age. 

Year’s 
purchase 
by table. 

Half 
comp, 
to 86. 

Year’s 
purcluu>e 
by rule. 

» 

Differ¬ 

ence. 

Age 

Year’s 
putcb{9>e 
by table. 

Half 
comp^ 
to 83. 

Year’s 
purchase 
by rule. 

Diffisr- 

ence. 

7 

19*792 

39J 

19*688 


10 

19 008 

37^ 

19*255 

-^•247 

lU 

l<)*5b5 

38 

19 368 

-•217 

15 

18*603 

S3 

18*665 

+ •163 

15 

18*956 

.35^ 

18*786 

-•170 

20 

17*J},38 

324 

18*011 

+ •073 

SO 

18*363 

33 

18*148 

-•215 

25 

17-J20 

30 

17*292 

—liK" 

S5 

17*616 

.304 

17 410 

-•205 , 

30 

16-810 


16*496 

-•314 

30 

16*852 

28 

16*663 

— 189 

35 

16-084 

23 

15*622 

—*462 

35 

16 041 


15*802 

—239 

40 

15 133 

224 

14*654 

-•470 

40 

16*074 

S3 

14*857 

-•217 


13*904 

20 

13*590 

-•314 

45 

1M04 

m 

13*800 

-•295 


12 526 

174 

12*412 

-•IJ4 

50 

12 869 

18 

12*659 

-*2JO 

55 

11*173 

15 

11*118 

-•055 

55 

li*HOO 

154 

11*385 


(>0 

9713 

124 

9*685 

-028 

60 

9 6bl 

13 

9 986 

H *321 

05 

8*039 

JO 

8*111 

4-072 

6j 

8*307 

104 

fr*435 

■♦••128 

70 

6*394 

H 

6*367 

—*027 

70 

6 709 

8 

6 733 

+ ■024 

75 

4*915 

5 

4*452 

—495 

75 

5*239 

H 

4*847 

-•392 






OarhiJc Table 5 pei icnt. 

• 

Parceius,’ Tabic 5 per cent. 


Ycaj’s 

Half 

Ycar’h 



Veer’s 

Hall 

Ydlr’s 


Age. 

purchase 

comp. 

purdjase 


Age, 

purchase 

romp. 

pui chase 

X/Ui€r«> 


by tabic. 

to 85. 

by rule. 



by table. 

to 84. 

by rule. 


7 

16 790 

39 

1 17*017 

4 *217 

^10 

16*213 

37 

16 711 

+ *49« 

10 

lb 669 

37 J 

1 16 789 

♦ 1‘0 

15 

15*865 

31i 

16*283 

+ •418 

r> 

16 227 

1 35 

16*374 

+ •147 

20 

15*469 

32 

15*803 

+ 334 

VO 

15 SJT 

824 

15 903 

+ •086 

25 

13*117 

29* 

15*256 

+ •139 

V5 

15 J03 

30 

, 15*312 


.30 

14*693 

27 

14*643 

-•050 

30 

14 721 

274 

1 14*770 

H -047 

35 

14*175 


13*946 

-•220 

35 

14*127 

25 

{ 14*094 

-•033 

40 

13*459 

22 

13*16$ 

—’296 

40 

13*390 

224 

] 1*326 

—064 

45 

12 187 

194 

12 273 

-•211 

45 

12*648 

20 

12*462 

-•186 

50 

11*163 

17 

11*274 

-•080 

50 

11*660 

174 

n*4H2 

—178 

55 

10*242 

Hi 

10*119 

1 --108 

5j 

10 347 

1 15 

lO.isO 

H 0^3 

60 

9 001 

12 

8 863 

1 -140 

00 

8*U40 

1-4 

9*128 

+ *188 

65 

;*5>5 


7*415 


• 05 

7*765 

10 

7*722 

-•043 

70 

6 055 

7 

5*786 

-’260*' 

70 

C*.{36 

n 

6*124 

—212 







It Will be observed that the half complements foim anthme*- 
lical pi ogres,sions whose common diderence is half of unity 
The student must be careful not to mistaki* the half complemem 
for the «pectalion of the corresponding lives. • 
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Mr, JlerapeUh on True Temj^eraturef and the 


ArticLe V. 

Tables Temperaturet and a Mathematical Devel^ment of the 
Cmihcs and Lawh of the Pha-mmena which have^en adduced 
in Suppoti of the Hypothesm of*** Calorfc Capaciti/, Latent 
Meat, &)C. By John Herapath^ Esq. 

{.Concluded Jrom vol. u. p 462.) 

Theory of Evapoiation. 

PropTXXIII. Pbob. Vlll, 

< 

The weights of two quantities of water and steam in contact 
beiRg given, and then common temperature, it is requiied to 
detenmne the tempeiature .uid quantities of water and steam 
which will result from the mixture with them, m a given space, of 
a given weight of any other body whose baromcrin ind tempt i 
ature aie known; no chemical action being *> opposed to take 
place. 

In the solution of this pioblom, wc suppose no foieigii 
cause to influence the Results eithei bv radiation oi othti 
wise. ^ 

Case 1.—Let us conceive the mattei ot the \e*>sel to have no 
effect. Pi/tW, IP, and t, foi the piimitive weights of watei and 
vapour and they common tempeilituie, and let Q, q, I, and Q"*, 
denote the weight, baromtnu, tempciatuie, and volume oi mag¬ 
nitude^ of the oth( r body. Let also W' denote the weight of 
watei after the nuxture, and t its tempeiatuie. Then by the 
principles we have already demonstrated 

T(Qf/ + llW + lI w—6 W') = Q y Z' + (6 W-f-11 w) Z -... A 

Again: suppose v be the volume of unity weight of watei at 
the temperature T, and that it becomes u + 4' (t —• T) at any 
other teraperatuie r; then we havc)W' v + (r “* 'T) for the 
volume occupied by the water in the mixture. In the same 
manner, if r v represent the volume of unity weight of vapoui 

at the temperature T and elasticity E, we shall have 

j 0 (W 4- w — W') foi the volume of v^our in the mixtuie by 
Prop. 16 of the present paper, and the Theorem in the Annah 
£or July, 1810. Whence putting S foi the givtii space^m which 
the mixtuie is made, we have, by thequestioii, supposing Q' at 
the temperatuie T becomes Q' + xCt—Z') x(t—Z')+Q^ + ' 

W' 4 tJ)I -b + «? - WO = S.B. 

EHmmalang from A and B the quantity W', we shall have an 

♦ • ji 
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fci^ in%’'olving only r and kniwn quantities. Th« value of 
T being determined from this eqimtiou will afterwards enable us 
to determitn? I hat of W', and cojisequeutly the weight of the 
vaptfur. • • 

Case 2. —When the matter and temperature of the vessel are 
to be taken into account, we must substitute for them in the 
equation A iu’the same manner as wc have for the matte? Sad 
teraperalure of the body Q. And m the equation B, we must 
make an allowance in the capacity B for the effected’contraction 
oi expansion on the capacity in changing from the temperature 
of the ve^feol to the toraperatm e t. By this means wc get two 
new equations A, and Bi from which eliminating W', as before, 
we obtain the value of t, and thence the fiber requisites of the 
problem. . 

Cor .—By the same jirocess we can find the effect of the rntx- 
Hue of a quantity of water and vapour at one temperature with 
aitoilur given quantity of water and vapour at another temjiera- 
linc, the eapudty, temjjudtuic, and juaftei of the vessel being 
gj\» u Fioiu this we in.u hudho\, nmcJi water at a given tem¬ 
pt latuK* it would t ikc, wlir*n mtiomitted into a vessel filled with 
w.oti and \.i]>oui ol «i given teinpciatiiie, to iidiiee Ihetoniper- 
Dfiue or tension of the inas'. fiom one given quantity kianotlier, 
's well as many othn things of a ^mihir Und These arc, how- 
1, probloms winch, though very intoit ting, we cannot, in the. 
picfcput state ofscience, tvtnbit iU ftuite e*|Viations , and foi this 
leason I think it unueces-aiy hn» i » >airsut t)ic inquiry^ 

• 

Siliolutm. • 

The iheorems contained in thiStpui ol tk-' present paper, 
contum all that is necessaiy to be known lehiiive to the lurce, 
condensation, and laws of aqueous lapoui in the tlieoiy <«1’ the 
st< arn engine. A moderate share of nigenuity will enable eugi- 
neei'. to apply the principles 1 have de\elopcd»to the resolution 
of ahno’.t, or, perhaps, pvery problem that can arise or be jmv 
posed ekitive to the power and operations of that useful instru- 
suent. T had at one time thoughts myself of entering pretty fully 
into the lesolution ot the more practical cases; butpercclvnag 
tin, was a matier ofno unusual chfficulty, when the physical part 
vvas b'aly expounded, i have thought it bettor to employ the 
httic lime I have had to devote to these things to a more lunii- 
nous development of luy physical principles, and of the evidence 
I have had at hand to support them, than to cramp one part of 
the subject without advantage to the other. 

• ... 

Sometime ago I had promised myself to close the pi'cseut 
pSper with the last volume of the Ahnak; and, fortliis purpose, 
had availed myself of the kind indulgence of the proprietors and 
editor to occupy in the two or three last numbers (aJger 
of that work than aie usually allowed to single mdividyals, 

Ndrk SerteSf yol. tii. c 
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However, as I approached li;he end of'liie part whicdilS^jnsc 
l)een publishedi finding it Utterly impracticable ^to close the 
paper vdthin the prescribed fimits,. I was in part prtvmled’on by 
tile Rev, Mr. Trimmer td undertake to.rtry-, the success my 
inquiries on the laws of ,Chemici^ Combination, Decomposition, 

: Stc. In this proposed inquiry, my attention was intended to be 
-pISrticularly directed to ithe inydsfigation of the merits of the 
theo:^, which beefifof Tate years so ably advocated, 
^^y those distinguished philosophers, Richter^ Dalton, Gay- 
iLussao, Thomson, Stc. Unhappily other circumstances have so 
‘intervened to 'delay my taking up the inquiry that I find’ it 
.impossible to prepare for the present number in the manner I 
could wish; and, thqrefore, I have thought it preferable to make 
fibe developmeht of my views ^i^e subject of a fiiture communica- 
jfiion. However, it may not be, uninteresting' to philosophers to 
;&now, that though I have had but the opportunity of a few scat- 
^^red hours to consider the subjects', my principles have enabled 
sane'to succeed in the demonstrations of the leading laws and 
'phmnomena of Chemical Union. For Ihstance, 1 have reason to 
.'believe 1 have perfectly succeeded in demonstrating Dr. Richter’s 
-phenomena of saturation, which are the foundation of Dr. Wol- 
Jaston'’s sliding rule of chemical equivalents ; Dr. Henry’s laws 
’•of the absorption,of gases ; Itir. 'Dalton’s theory of definite pro- 
.iportions; and a variety of other things which flow from them. 
Rut of ail the phgenomena "I have hitherto demonstrated in this 
.'part <:d<%ny inquiries, none have pleased me so well as the jiroof 
, i have been able to give of M. Gay-Lussac’s observation of the 
laws of vofurae in the chemical union or disunion of gaseous 
bodies. This proof, besides confirming the general views of Gay- 
.LussaC, illustrates my theory of gravitation by a train of facts 
not less beautiful than unexpected; nor when contemplated as 
fthe simple consequences of ,a simpler cause, less splendid than 
simple, nor lessfsiraple than consistent and evident, Indepen- 
^idently of corroborating the consequences deduced from observa- 
, iion, the full development appears likely to lead us to an uninter- 
‘inpted unclouded view of changes andphaenomena more refined 
• than have yet been conceived; but yet marked with that sim- 
.plicityt which so strongly clwacterizes the ever conformable 
operations of nature; 

V'. One singulac thing flows from my investigations on this su?v 
Ject perfectly Consistent with-what I had anticipated in other 
phmnqmena, and have mentioned in page 257, and other places, 
m the last volume of the j^nnah: namely, that almont all che¬ 
mical combih^ons are'preceded by a disunion o^the particles 
•of the, component bodies. Net only does it appear that the par- 
^ticles. of the heavier gases, as oxygen and chlorine, which have 
fcpm^nly been conceived to be simple bodies, are decomposable, 
,bui thatihe particles of .hydrogen are likewise decompos- 
iibieVnnd water they are actually 
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1 In the combination of |ydrogen ^vxth chlorine to form 

muriatic acid gas, the particles fof hydrogen are still further 
divided; and 1 have reason to believe there are other cases in 
which the divisiomis carried to a much greater length. I have 
often sought for some satisfactory reason that philosophers 
might have for ranking hydrogen among the elements, but have 
not yet met wSfch any. Sir H. Davy thinks the groat levit^ of 
hydrogen is an argument in favour of its elementary nature. 
Levity may certainly induce us to think that the .body in which 
it most predominates approximates the nearest to au elementary 
substance; but in such a case as this, it can, it appears to me, by no • 
means be considered a proof, or OTen a probable argument,* of hy¬ 
drogen being an element. Forinstance, ifh^’'drogeiibo esteemed au 
element because it is about 14-1 ]igbter than common air, among 
what bodies must we rank light whose levity to that of hydrogen 
has, in the strictest sense of the word, no appreciable ratio ? 
Yet this very body, light, we haw good reasons for believing, 
consists of moleciiles of at least htueu different sizes; and it is 
not absolutely certain that e\cn these molecules are indivisible 
atoms. Even the implied size of the particles of hydrogen has, 

J think, from its levity, been considerably overrated. Accord¬ 
ing to the theory I have demonstrated, it apptaars that the 
diameter of a particle of liydrog^ui is imft'e than two-thirds that 
of a particle of nitrogen. Surely then there can be no argument 
gained in favour of the simplicity of that body from the smallness 
ol' its jiartioies, especially as nitrogen is consideii'ck to be a 
compound. • 

There is no direct method of ascertaining from fhe old thcoiy 
the relative sizes of the different ggsoous panicles; but from the 
results of some experiments it seems possible to arrive at sorae- 
tliing like a ratio. Thus iu the formation of muriatic acid gas 
from the exposure of equal parts by volume* of chlorine and 
hydrogen to common day light, we have evidisnce enough, ifilio 
old theory of gaseous repulsion be true, to demonstrate that 
equal volumes of hydrogen and chlorine contain equal munbms 
of p.U'ticlcs; and, consequently, that the diameters of the hydro¬ 
gen and cliloriiie jiarticles are respectively as I and d’3. These 
dimensions, therefore, could be esteemed very little more an 
argument iu favour of the elementary naiuie of hydrogen tJxaii 

* pilose drawn from my theory. In fact I can discover no one 
phajuomenoii whatever which sanctions the probability of hydro¬ 
gen bcii'g a simple body. Its combustibility is by no means an 
aigumrntin favour of such on idea; and the size of its particles, 
any how c^uputed, is rather an argument of the contrary. The 
superior disposition it exhibits to combine with oilier^bodies, 
#hich Sir H. conceives is partly demonstrative of its elementary 
nature, 1 think 1 shall be able to prove is due to a voiy different 
cause, ** 

Another important consequence setfias to flow' from my ijjiqui- 
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yes ii|i^'%e'^?aj^mic-^ &t ^'^idr^gen./oj§ggi]fJ 

saxjueoijts vipisa^, :lii^ ;i:ibfMM;|^l'v^^ aM, very ffiteatly, if 

jiat e^soeratfely^tlkomogenteous. Henee Sie theorent Whioi I have 
^ivejtt, p. 414 of lihe last velame, fbr 4nd^g the .bait>m€!vm of 


or compounds . , , 

'i, This theorem 4br practice y^ilT be Jjmore coavenieot in this 

fbrm ^/^; in which G represents the specific gravity of the 


<gae, y|at of hydrogen being iihit^ arid the baromerin of vs^ater 
wo httify. 

In an eariiy part o^ ihe presfeiit papfer, I had Mated my inten- 
tioh to. undertake the relufedions of the modem doctrines of 

Capiieity ;and;Iatent heat,” This i have still in conterapla- 
'ition tso do» feat as the present communication has already-been 
-'ifisili!fe6i^ed‘to a very nnusuar length, it has appeared advisable to 
defer the execution of this intention to a fiitute period, and to 
dbse the jjresent paper with a brief recapitulation of the things! 
hayeib'thecoume of the two papers developed tthd demonstrated, 
V<4th ihe authority of the phsenomena annexed. By this recapitu¬ 
lation, I shali;||ive a hind of index to the papers> and at the same 
titne al^rd phnosophbm ah ^^ottunity of seeing by a glance of 
'the ^yb ‘grbat Vadety orpheenohiena I have succeeded in 
- developing; by wMch meSus they will be the better able to 
ijud^e of the merits of the ^eory i have embraced. I shall say 
nothing of the theory of collision, because it relates to perfectly 
’imvd f^iesli and ;#terefore, properly speaking, come 

lunderthe class vd'Wdiaary phenomena. 


Alfe^Al-Ss ‘VOL.I. (mte Scties.) 


PHjKWOMWW^A 


, , !> ■- JDeveloped .',■ 
4^1?;'343.—elasticity -a igivim 

isiasua. jj, game ^ittever bie 'iiia 


' Ob!:aaitie. * ' , 

'2. P, 344.—^OiJjer .things being alike, 
Oi^’^dasticity of.nty gas ia, directly as'the 
vittnbftpttenf w-V^^ptncaSy'aa Ole' ^ce. 

■ a. 345.~.^^3[%e )dasti(^ ia as tlie 
oaduareofOie tembmture.dire^yand{iim> 


. '%*.■ ^-^Oii-^^Odtiiea %^tag 


S.‘]ai8d.-a$5q^ 
- ► >«« 1 . 

♦we. 



Jnjf t^idipera- 
^un^s .4r-..idl 




' Coiljirmed Ity 

This is generally admitted, but { do 
not kriow that it evor been made tlie 
subject of direct experiment. 


* { 
By Boyle in' ttir, and in other gases by 

o&CTii. . ■ • 

The law of Boyle united to the ’ekfwti- 
ments of J>e Luc and myself. 

. -Be Luc and nTys^. 

3l)£iU(m nnd <Bir>Ljim^ 
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ANNAJ:,(S, VOL. ]| (JUfm Seti9*,) 

Pu^Moan^KA 


Develoficd?^ 

6, P. 346.-—If the clastuides of any 
tiro gases have an ^variable rado, and 
theic temperatures* an invariable ratio, 
their volumes will have ao invariable 
xado. 

1 . Ibid.—The temperature of water 
freezing Js to that of water boiling as V* 8 

to a. 

8 . P. 847.—The same rewUs are ob¬ 
tained by measuring the temperatures by 
the elasdcideb, under an invariable vo¬ 
lume, as by the volumes under an inva¬ 
riable compression. 

9. P. 349 and S50.—Prop. 10, and its 
corollaries. 


10. P. 401.—Sudden condensarion in 
gases produces heat, sudden larefaedon 
cold; ^dic Goudeusadon or rarefacdon he 
slowly made, no perceptible change takes 
place. 

tl. P. 403.—‘Oases transmit heat ra¬ 
pidly, but feebly in right lines. 

13. Ibid.—The lighter the g*’', tJic 
more rapidly it abstracts iem]:)erat\tr<‘ 
under certain circumstances. 

1.3. P.403.—Thebaromerinofhydrogt'n 
is four dmes greater than that of oxygen. 

14. Ibid.—Two particles of oxygen go 
to one of hydrogen to form water. 

15. ibid.—General theorem of temper¬ 
ature. 

16. Ibid.—Absolute cold 448° Faltr. 
bdow 33° Fahr. 

17. P. 406.—Megethmerin of mercury 
to water as i to 3; masses of pardclcs as 
27 tol. 

18. Ibid.'—Phicnomena of capacity 
fbr caloric *’ due to megethmerin. 

19. P. 407.—Phaanoroena of “ latent 
heat” doc to oggiegadon and decomposi¬ 
tion of particles. 


20 . p, 408.—Law of atteacdon in very 
small bodies at sensible distances inversely 
as the sqeare of the c^otral distance, 
directly as the mass of the attracted body, 
and the temptrature being the same, aa 
the mass of theeeentral body. 

21, Ibid.'—Pardcle attracted by a spliere 
at a distance as mass of particle and mass 
of sphere directly (temperature being inva¬ 
riable) and square of central distance 
invers^. 

23. Ibid.—-Lav of attgaction tm » per- 
feody^lplid imperviabls cyUndtr shown. 


Cotifiimedhy 

No one directly, but die cxpcrimcptH of 
De Lue andmysw in consequence. 


Le Luc and myself. • 


Slarbtte, Dulong and Petit. 


Have not been proved ditcctiy by any 
one, but may be inferred from thegeiMgal 
law of ieniperatUre confirmed by die exp^e- 
riments of De Luc and myself. 

MoUct and Dalton. 


T^eslic. 

Iieslie, Davy, Dulong and Petit. 


Crawford’s ratio of capasities nearly 
tonlirm it.—(See vol. ii. p. 211.) 

• Ditto, ditto. 

Jilt Luc’s and my experiments.—(Sof 
p. 405, and voL h p. 100.) 

Ditto, ditto. 

Calculations and comparisons with ev- 
peruucuts of l^ry (Dalton), p. 406; 
also vol. li. p. 208. 

Ditto; also vol, ii. p 303, 303, 443, 
448, 453, 454, and 460. 

Expounded briefiy, p. 401. fully iu 
theory, vol. ii. p. 356, anu venfied in 
theory, p. 4 4.3, &e by calculations from ex- 
peiimcnt^ of Black, Watt, Bumford, Kir- 
wan, Irvine, Lavoisier and Laplace. 
Thomson, Ure, Crawford, Southern, Ac. 

Neiston, 


NewKW. 


C^bot ha aonfiriried but by h 
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ANNALS, ioL 1 (JVtw&rwt) 

FIU.&OMENA 

Developed. Comfit medly 


SS. F. 409 •xTwo homo^eoQS sphetes 
of iift' Sitaie teiuperaturo, attract one ano. 
ther as ibeir quantities of matter direuly 
and square of the distame of iheur cenixea 
lavetse^. , 

84 P 410 —Present tlieory ol gravita- 
turn irould not produce the least seniuble 

* effect on the systent in a period many nul- 
^ lion tunes ‘>957796067678610 years 

85 Had —Activity of present theory of 
attiactron *Hi great, that it would^ct equdiy 
intense on bodies movmg either tvidi or 
against it> with a vdocity at least many 
fliuUion million times fester than hght 

86 . Ibid<—Rtsistante of tiit gravies 
fluid can produce no sensible effet t on the 
system in a period of many milhon years. 

87 P 411 —Attraction w greater the 
greater die tempwituie of the attratting 
body. 


88 . P. 412,'—^EUiptiCity of thi earth by 
old theory of umfonu attraiuon should be 
too little by the pendulum, and too great 
by Newton’s feleulation « 

29 P 41^—^AUriction between pai- 
tules when they neaily touch incieases 
much fastu than tiu squares of the ths» 
tai dimmish * 

SO. Ibid —Affinity and pheenopicna of 
tbemicil action ansc from hguies of tbf 
''omponuit particles. 


Newton 


Newton and Xiaplace tliat tlie system 
has apparently the utmost stabihly, and 
without foreign mterference will umtinue 
the saint for many thousand years 
Laplace has proved that the scfaiity of 
grasitation must he at least six milhon 
times greater than that of light 


Newton and l/iplaie show, thai if there 
be any resistance, it is too 5iu41 to become 
se isible m several thousand years 

Lulei, in the Refrution of L^ht, 
Laplat f’s Computation of the Ann Lqua 
of th( Moon,* Diminution of Plamtary 
Attract on m leuibng from the bun, and 
m the small Action of Comets 
Bj penduliun ijg, by most of ilie ad¬ 
measurements } , and by Newton’s cal- 
cuktion . 

Man) chemical phaenomena, also b) 
Newton, Desaguhers, Liplite, &c 


Idea always entertamed b) our best phi- 
losopheis, but lutherto lus no* been 
ptoied My late inquiries into the laws 
of combination between gases witli gases, 
md gases with flmds, Ate will, I think, 
demonstiate it A tolerably feir proof 
may be drawn from my theory of evapora¬ 
tion tol 11 p j6d, &c 


ANNALS, VOL II (Mw Setta.) 
Pn T oMriTA 


Devchptd 

91 P 99 and 100. —Results of two of 
!)e laic’s, and one of my oim experi¬ 
ments Mean difference of the three 
ftwm my theory * th of a degree Prfir 
Mean ditto from old'theory, 6’4® Tahr 
Kabo of the«iy differences as 1 to 162. 

98 P. 98 to iOS, and 201 to 211.— 


Conpmrd hf 

Also by othei expermiuits made by 
myself on meicuty. * 


The expenmtoits of Dalton and myseE 


* There has been lately a pnae obtained by two Frenidi mathematicians for a set of 
lunar taWescompletdytheoreticnJ, I^o not know what they make the Aim llqua , I 
ha c not seen any account of their computations j, 
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* ANNALS, VOL. II^ Wew Series.) 

* • Fh^jjomjska 

Cotijlrnud % 

Afatihematicsl theory of {ditmomena con¬ 
nected with ** capacity for caloric,*’ in 
Prop. 1, 2, 3, ^isS, and 6, and iheit 
corollaries. 

38. P. 209,—Usually bodies that ex- Quotation from Davy's ^ 

pond by heat have greatest batomerin or Oh^cal Philosophy. 

“ caparaty,” 

34. P, 210.—BarOmerin or capacity of Crawford and others, 
gases and airs usually greater than that of 

solids or fluids; a general but not univer¬ 
sal rule. 

35. P. 258.—During the liquefaction Do not !|^w who first observed it, but 
of sud] solids as ice the temperature is sta- i think it was Fahrenheit. 

tionary. 

36. Ibid.—If a given weight of a fluid I am not acquainted with the oripnal 
'at a given temperature will jiist liquefy a diNfoverer of this fact. I rtiiplr it was 
given weight of a solid in one mass, it will Black. 

just and no more than do it if the solid bo 
in any number of pieces, or pnlveri^ied, 

37. P.2.59.—The temperature of cbul- Uooke. 

htion in fluids is constant. 

38. Ibid.—The liquefaction of solids Bbck- 
aud the vaporization of fluids are usually 

attended with an apparent diminution of 
temperature; and r ki vet ta the solidifica¬ 
tion of fiuids and the condensation; 'if 
s'apouTS with an apparent increase of ton- 
perature 

39. P. 260.—JHiringthe time of actual i'luk, I beUevo*. 

isolidification,* the tciupeiaturc is constant, • 

40. Ibul.—^APater may be cooled down Alairdii.Fahrenheit,Bny-Lassac,Black, 

below its freezing point without solidify- Blagden, and Thomson. By the oxpeti- 
Ing. If shaken, it solidifies in part, and immts of tiie last, the theory is continned 
temperature ascratds to 32° Fahr, numerically, vol. ti, p. 449. 

41. P. 26!.—Water cooled below 32® Blagdcn. 

Faltr. may be stirred without freezing. 

42. Ibid.—Water with opaque bodies Blagdcn. 
floating in it freezes, if cooled only a few 

degrees below 32® Fahr. 

4.8. Ibid.—Water gently cooled bdow Blagden. 

32® Falir. will not freeze, stiddenly cooled 
will. 

44. Ibid.—Piece of ice thrown into Blagden. N.B. Neither rhen writing 
water cooled below 32® Fahr, causes it to this part nor since have I had an opporta* 
freeze. nity of examining the circumstances of 

this phenomenon attentively. 

Vnien writing this part, %‘very impmtant plmnomenon, tiie expanrion of water as it 
cools brio» 40® Fahr. escaped my notice. M. Biot, however, in the Tmt^ de Phy¬ 
sique, tom. i. p. 254. has so nearly approached to my ideas on tiie subject, that were i to 
describe it I should do very little more than transcribe tiic explan^ofn he has g^ven. 

• 45. P. 262 —Bise of temperature in Pbamomena expounded hi the following 

condensation of airs and solidification of pa{{es 

fluids; and diminution of temperature in 

liquefaction of solkls and vaporization of 

fluids ore generally but not necemrUif 

true^ m 
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VnJtnwmr- 


r»€w^cd. 

46. P- 262.-«Pluiditj Jesuits eithesftopn 
i^eiicity of pextides, oi die extent of their 
aber^Hons overcoming the influence of 
thdr irregulucify of figure. Of couxect 
aididit^ reuiltB imm ineguteeity of figure 
emallness of extent of coijiuemer 
Tibcadofls. * 

4T. Ibid.—Cftthonic oxide and oi^geu 
mute and fbnn a ^ (cazbntiic Acid) with 
ahaiomenn less than that of eidier of the 
eomponeut gases, and with a gieater spe* 
diilc gravity. 

48. P. 204.—Solids may, under pecu. 
liaj drcunistaareii, be converted into airs 
with BA increase of iemporatuce. 

49. P. BfiSs—All changes which pro- 
fiuoe a greater number of psrddcs out of 
She same quantity of matter occasion a 
diiuinudon of temperature; all changes 
which hrainibh die number of pattides 
increase the temperature. 

50. Ibid.—Uhemical rule “ that all 
chemical changes produce an alteration of 
temperature,*' is pretty general,, but not 
iiniveisd; and not a law of nature. 

51. P. 26T.—Airs have generally their 
^tartides less than those of fluids. Uenoo 
in a given weight, there is generally a 
ipeater numb.j of pattides in an dr han 
In B solid or fluid. 

52. P. 967, 96S^—Condensation of va¬ 
pours is owing to die imgulanty of the 
jSgures of their partides, and, therefore^ 
occasioned by a diminution of tempera¬ 
ture. 

53. P, Difibtence between va¬ 

pours aud gases, is merdy in the figures 
of their parades, t 

M. Ibid—-Vapours unconnected with 
dieir fluids, and at all higher temperaiures 
than that of their condensation, arepenect 
gases, and follow the same laws. 

55. Ibidt'^’Mixturc of diflhrent vapours, 
or of vaiKnuo and gases, if no cbenikal 
astion turn place, baa the same law as 
mixture Of gases. 

66 . P 970.—Calculations of specific 
gravity of steam at diflbrent temperaturra, 

57. llfld.—-Pnissute aide condensation 
of vapours; this eflbec of pressure dimi- 
Alttua as the temperature increasdi. 

58. P. 971,—Two gases separately 
ineondensible mixed together may easily 
oemdenaa, 

* Aft. P, 979.—^Temperature of ebuUition 
of idl fluids is increase widi an increase^ 
and diminished widi.a diminutioa df presi 

ratre. 

1 


Confirmed 


Herald aud Ihi Laroche. 

Hxplonon of gunpowder, &c. 


XHscustion of paraUd phenomena. 

PhieDomena|of “specific heats *’ which 
show that the baromerini, of airs usually 
exceed those of fluids and solids. 


Well known ph»»omtnon tiiat lowness 
of temperature produces condoisation. 

The best proof of this is die coincidence 
of the consequences in my theory evapo¬ 
ration with the expenmentb of Dahou. 

Dalton. 

^ Dalton aud Gay-Lussac, 

Experiments of jBouthern and Sharpe. 
Daltsn. « 

Mixture of sulpburom acid gas aud 
hydrogen. 

RohinMii. 
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JPttmvojmv*. 


Zkveloj)^, 

60. !*• 272.»~oThe Fahrenhdt tempera¬ 
ture of ebullition increases and decreases 
more rapidly than tfte compression. 

61. P. 273.—The temp, of the lique-, 
faction of sdlJdfi is not influenced by exter¬ 
nal pressure. 

62. Ibid.—ISbuUidon arises from vio¬ 
lent dccomporitions in the interior^ not at 
the surface of the fluid, 

63. P. 363.—ISvaporation is a decom¬ 
position of the supetfldal particles ariidng 
from the mutual collisions of the parddes, 
or the temperature of the body. 

64. P. 365.—In equal or unequal, hut 
great depths, the evaporation is at the 
same temperature proportional to tite ex- 
posed superficies. 

65. Ibid.—Two portioss of the same 
fluid cooled from any common to any other 
common temperature by evaporation alone, 
lose quantitiev proportional to die origixuil 
quantities of the fluids; conversely two 
portions of the same fluid losing by evapo¬ 
ration quantities proportional to their 
'wdgbts, would be equally reduced in tem¬ 
perature, if their temperatures sH'ic at 
imt equaL 

66 . P. 3b8,—The incremental conden¬ 
sation of any vapour at the same tempera¬ 
ture in vacuo is, ctetefU jMrUtn, as its 
elasticity. 

67. P. 369.—The ni^ihmerin being 
tlie same, the increment of condensation is 
as die rube of the temperature. 

6 S. P, 370.—The incremental conden¬ 
sation is as the dastidty and temperature 
conjaintiy. 

69. Ibid.—The incremental condensa¬ 
tion in die same vapour is as the specific 
gravity and cube of the temperature con- 
joindy. 

70. Ibid.—Other things being alike, 
the mixture of any quontny Of gas with 
v^ur m a ^ven space produces no effect 
nil the celerity of condensation, however 
much it may augment the elastidty. 

’ 71. P. 372—If there be suflident fluid, 

and the tempciature the same, the tendon 
iff die vapour will be the same whatever 
apace it occupies. 

72. lUU.—Pressure has no eflect iii 
augmenting m dimuiidling the absolute 
evaporation of any fluid, the temperatuce 
Jidng the same. 

73. P. 373.—Calailations from tite 
preceding theory agree with six experi¬ 
ments^ at a mean to within about finaen 
parts in a thousand of a grain. 


Confirm^ hy 

De Luc, Betancourt, Shuckbutgh, dte. 

Is a wdl-known &ct, but I de not know 
the discoveibr, or who has made direct 
experiments on it. ^ 

Hamilton- 

Jt is genaally, I think, admitted, diei 
evaporation takes place at the surface. 


Dalton, Leslie, &c. 


Shown in the scholium to be consistant 
with phffinomena. 


The proof of these law* appears in the 
I perfect agreement of the whole ditsory with 
f tiiB experimenij of Dalton, Gay-LtMit»c, 
De Luc, ice. 


!Dalton. 


The truth of this can appear only as a 
part of the genend theory. 


l!lalida. 
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ANNAL^, VOl! II. (2V<!W Setieu) 

PH£2iOMEKA 

Developed Cottfirmed ly 

74 P. 574.*—A theorem expres<Hng the 
apparent evraomtaon 
N Ihib theorem ih misprinted; it 

shouUhe;^} (Tt-T'U) 

7A Ibid —Vapoutf in vatuo ean only Dalton, 
support a given pressme according to the 
temperature, but mixed with sudiuent gas 
iuD. support an indtiinite one 

Ltl r — <;! it he die tension of the vapour at the temperatuie f, and D the dasticity of 
any gas occupying the spau h at the temperature T Then if e be the elasticity of the 

— fat* 

mixture, and * the spate occupied, we have t — E + <p t This is a mote general 

equation than that giien by M. Biot in the Tiaitc do Physique It is, however, like 
hu and all otfaeis of tins kmd,not i lathiuntually true, in consequence of not takuig mtc 
account the quantity gas absorbed at the temperature t 1 shall probably, in a future 
communication, consider this circumstincc, and show how to make the nticssary 
allowance 


76 P 275.—Baiefoctn® of an pio- 
motes desiccation. 

77 Ibid —Method of obtammg a Toi- 
receUian vacuum 

78. P 876, 577, and 578—Pormult 
foi detcnmmiig the apparent and absolute 
quantity of vapoutr at any time in tne ac<, 
mospheie, with a method pointed out of 
verifying by th^m the truth of the tlieory 

79 P 3bl —^Tormulffi of the effect of 
cold water m drymg y room 

80 P 582 —Apparent evaporation is 
proportional to the velocity of mi current, 
of air passing over the suruce of the fluid 

81. P iHi —.Either a inirent oi an 
agitated au miraases ippaient evapora* 
turn, and dinimishes the temper iture 

82 Ibid- Watorofalowtcmpeiature, 
or even ice in a current or an agitated air, 
may lose more weight by evaporation m a 
given time than water of a higher temper 
ature in a still atmosphere. 

85 P. S84,585,386, 887, and $68 — 
Watur commouly colder than the atmo> 
jiphore 

• 84 P 45).—Theorem for the tension 

of aqueous vapour m contact witli its fluid 
at all temperatures 

85. P. 440 —Temperature of no eva- 
pomtum — 140® bahr 

86 F 441.—The temperature of cbttl.* 
Jition higher than the tempcratnie of ten- 
sum 

87, P. 444 —Baromenn of ice to baro* 
meriitof wateat*as 15 to 22 

88 445*t-<‘Capacity” trf watwr 

bemg I, that of ice is 86. 

J p P 447.—TbeMy of die calonmei. 

I Calculation of rap^ty of iron pkte 
♦UO. • 


Leshe, Ac 

Has been paitudly tned by Sme tton, 
Ac 

I sli<dl be glad to set tJicse formulse 
brought to the test of experiment 


Leslie 


•Leslie and Dalton 


1 think the supenor evaporation of ice 
IS to be found m Clare, Eowmng, or 
Hamilton. 


Wdls and myself 


Experiments of Kobison, Dalton, Ure, 
and bouthem, but prmupally lire’s 

Tlie theorem confirmed by lire’s expe¬ 
riments 

Shown from the expeiimmts of Robison, 
Dalton, and De Lue. 

Experiments of Black, Karwan, Itvm, 
Thomson, and Lavoisigt and Lapdaee. 

Mean I*vm and Ktfwan, 86. 

Lavoinet nnd Laplace, *111. 



27 


1822 .] Carnes of Cahnfic Capan^ilyj Latent Ileatf 

ANNALlS, VOL. II. (JVcw Sttia.) 


Tuatsout:hx 


DeviJoped. 

90. P. 449.~.Tlicoretical CBlculadons 
of water fiozen by^agitation in two experi¬ 
ments of Thomson. 

91. P. 451.—Baromerin of vapour to* 
that of water as U to 6. 

92. P. 453.H-.>Theoretical determination 
of the edacity ’* of aqueous vapour 
1'83, that of water being 1. 

93. P. 454.—Formula for determina- 
tim of baromerins of homogeneous gases 
compared to that of water, and nearly of 
all gases. 

91. Ibid.—Spcdftc heats of the lighter 
airs exceed those of the heavier. 

96. P. 456.—Theoretical calculation of 
vapour lost by suddenly opening water 
heated to 400° Palir. 

96. P. 'iou.—Mean rapacity of water 
between 32° and 122° KaJir, to ditto be¬ 
tween 122° and 212°, as 1,6 1 to 11. 

97. Ibid.—Capacities of water and 
mercury decitase with ascent of tempera¬ 
ture, and vii e i r/ rd. 

98. Ibid.—The grcatcff the ratio of 
water to vapour in the experiment, tht 
less, cictetis jiafihm, will be the niimen- 
ral value of latent heat. 

99. P. 401.—The higher also either or 
both die temperatures, the greater, under 
equal drcumstances, will be Uie value of 
latent heat. 

100 ibid.—’(*oinbining the notion of 
calonc with our formula, the temperature 
has less indueuce. A caliulation gives 
11 ° under ceitain cireumstanees. 


Coufttmedhy 

Differ in one instanco part, toid ia 
the odiera >}Jgtili. 

Mean'diff*. from four expwiments by 
Thomson, Urc, and Kumford, 7^th of a 
degree Fahr. * 

t’rawford’s experirataits give 1’55. 


lias been verified in aqueous vapour by 
Oiawfordj^ experiments. 


Claw ford, De liarochctand Berard, 

“Agrees with Watt’.s experiment to a 

—-th part of the whole water. 

l)e laic’s and my e?meriments as 15 to 
14. 

Do Lui Dalton, Urc, and myself. 


Experiments ot Ure and Bumfotd. 


tlavc no expeiiments to confirm or <Ub- 
prove it. * 


houthem’s expetinicnts under similar 
circumstances give an inrrease of 8°. The 
nature of Uie rinng is such that this may 
be looked on as o coincidcuce. 


These arc the leading fact*- lliave deemed it needful to select. .Severn others I have, 
fur the sake ot brevity, paiticularly in the latter part, it will be seen, omitted, 1 intend 
to make no comment on the number, extent, .*um variety, of these testimonies, or of the 
subjects to which they relate, but shall leave philosophers to form their own opinion of 
the inents of a th'^ory whu*h can in so great a number of instances, and on audt subjects^ 
be die faithful rqncsentative of phsenomena. 

Ctanjmd, Dcl. 12, 1821. J, HeBAPATB. 

P. S Since finishing the preceding paper, 1 have computed from Dr. Urc’s theorem, 
wlfichit oeems accuratdy coincides with experiment at 210° and 220° Fahr, the tenrion 
of steam at 212°, and I find it 30* 1413, instead of 30, the compression due to ebuUi- 
tion at 212°. lliii, therefore, confirms what I have said, p. 441 and 442, respecting 
the temperatmes of tension and cbullitkm, and respecting J)r. Wollaston’s flietmoiueter. 
The neglect m the distuictian I have alluded to will commonly make <he Docioi’s instni-* 
^ent err nearly 75 feet, or 25 yards, in the heights determined. ^ . 

Dr. Ure’s theorem will, in general, be mudt more commodious for practice la 
the following forms dian in the one he has given; narndy* r = 28*9 x (1*84 — 
_ J* SIQ 

•0005 F) or 1<^. r = log. 28’9 - .^log, (1*34—*0005 F) where wia the 

tensjwn, and F the Fahr. temperature in degree*. 
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EmATA 

Xiiicoieted m tMfc Tapm o/Mt Hcmpatfu puiluhed m tki AnnaU (f Phdosdphy, 

uhtih haot hs Nmm totlmn. 


Page. 

163!1. Afo:?! —S? lino % from*top, Pi**'* VPRS* 

^ line \9,Jor bbown aJ^ 

976, line 16,^ nn equa f tod Ann. P^ua. 

line 11, fixwn bottom, fot receive, ruti wmotave. 

978, line 16,/oi* revolved, leoi turned 

^62, Cor. to JOefi, primary partusleb, tifld pnmaiy parts. 

986, Ime 10, f^m top,/or monawentum, iead momentum 

987, lino II, m Demons ot Prop S,/or («-»), A, read (a^hj A 
line 1 %Jvr body. Thu, t end body, thtt. 

June.*~400, Ime IStfrombottont/bi mune^ui, toad roeme que. 

Ime 16, fbr des fois, rtad defoiB 
July—I j 5, column 6, dtie ditto at Paws 

Jiir Pekm, ttad Fttn<; and immediatdiy beneatli, m 
the blank, tupply ditto at Fdan. 

Aqg.'"' 8% column 6, fw melte, nod mdt. 

*oppotitel^60 true tamp sup/lj/Oil of turpenUne boils 
91, column 5, ddc oil of turpentine IwmIs. 

96, line 17, ftom top,/g» Mr read Dr 
101, line 8, /!» or thought, ttad or had thought. 

S«5>t.'--205, Imes i 1 and 19, dele the commas after given and uuxcd. 

908, Ime 5, ftom bottom,/ui presents, fiad present 
Oct—•965, Imc 11, from top, fn shoivt hat, read ahow that, 

307, in the note,/or ausa n, tcad ansam 
l^^ov.-^et, hne 4, pr By his, tcad By tins, 

966, last word of Demons of Pstop vflPjfbr arcs, t tad anas. 

874, Ime 20, /or (T T - f E ),»cad B)* 

. t T tv 

387, line 2, ftom top,/w world, lead srand. 

Dec*^36, Ime 7,jfbr 16. nod 16 

3*0531169 7 05SII69 

In Ex %far -- itad 7 4445681 

74445681 --— 

Imc 1 of Ex. 3, /w as, read Ah. 

438, Ime 20, from top,/or 2*934'^, read 293 4®. 

446, Ime 9, ftom bottom,/oi no stdidification,r4odno total sabdiiication 
460, m N(B /» 888® •• Sec, lead 888®, see. 

467, hneS, Case l,ybr SupposeP^, read Suppose F, 

466, Jbie 11,ft«tt bottom,/» side® read wside ? 
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Article VI. 

Hep/if to X. By John Herapath, Esq, 

(To the Editor of the Ajiriak of Philosophy,) 

• , 

DEAR SIR, Ctaj/fofJ, Dec. 14, im, 

X. informs ns that he wishes the oWections Ife has advanced 
against my theory, or rather the dithcuUies he has met with in, 
the perusal of it,to be received without offence." 1 assure 
him that any observations on my worhs published in the same 
fucndly spirit in wliich his appear to b^whether 1 reply to them 
or not, I shall always respect^ and however much they may 
differ from my ideas, shall uniformly regard them as the candid 
effusions of a liberal mind. It is, .therefore, my request, that X. 
receive this reply to his Remarks " with the same feeling of 
friendly good will with which I can assure him it is dictated; 
and should my observations m any place appear harsh, which I . 
tuist they wiil not, 1 hope this pretace will be admitted a suffi¬ 
cient apology for what is not the effect of intention. 

X. acknowledges in his second papery in the Amiak for Nov, 
that he has “ found ” in his first, some observations ” (misre- 
piesentations) “which he w(»uld wish tq retract;" but adds, 
that they are “ only one or two little or no importance.” In 
this, I must beg to differ from him both as to number and im¬ 
portance. However, as he has made so candid an acknowledg¬ 
ment, 1 will not press the matter. 

In his first paper, p. 224, Anliak for Sept, he suspe«’ts me ot 
having argued falseto from my principles; and in his second, 
repeats the charge. nSe says : “ We may certainly grant that 
the elasticity varies as the action ot tlie particles against a given 
portion of the surface containing the gas, *but it may fnirlu be 
quii'itioned, whether this action can be measured by the momen¬ 
tum X the number of returns.” Docs X. perceive that this is 
not demoufetiatmg, but merely surmising,that 1 am wrong? The 
only reply X should, perhaps, make to such an observation is, 
* Lay aside surmise ; endeavour to show 1 am wrong; and 1 wilf 
tiy to prove 1 am right.” However, if X, Will consult p. 341 and 
342, Ammk for May, I think he will find I am not mistaken in 
the conclusion 1 have drawn. My object is to compare the efiect 
of a gaseous body so constituted as I have described, with a 
piessive Jorce. Now a piessive foico is an laces^ant and h per¬ 
petual kind of action. AU opposing forces, therelorc, which are 
► to be equaled with pressure, must be such as, uudei' equal cir¬ 
cumstances, would produce the same effects, whether these 
efiects be estimated for a moment, for an Ifonr, for a day, 
or for any time indefinitely. Itecice the necessity of taking 
time into account; and of computing the elasticity %y the* 






t ' 

' PA|r. 


C 


A 


fiuats of the colU^sm aWenor anindeeaitetimevthati^^ 
-Srprodact of a mhgle <^ohion and the number ^ th^, ot hj 
Se Drodnct of a single momentum, the number of parti- 

toCd Sipibarf mturns. Had I, therefore omitted Aecfac- 
tor X. obi'ects to^ t should have committed a sad error,. it would . 
hdvfbeSike ei^etiv^^thg to eqiuate a single, impulse with an 
uMeasiak force for ^IWelmte tithe,-^a mani%starapossibility. 

\ 1?o ilSrate this, b^t coutse^is, perhaps, that which I 

have already puT|ued, p. ;3M for May. Let the perfectly 

mvd ball Kcphtinu^lfS^^^^^ cortical direction CB 

'ly some uniform force, such as that of gravity; and when it has 
descended to E, and acquired the velomty a, let it he met by 
; aSidr plrfecdy hard bl B, not im^d by tins g-vitag 

Ibrce, haying a contraw velocity ^ B 6 - A u. men 

' ^e opposing momenta being l^ Eiop. 6, of mv 

.S'eory of collision, A; wa begin to reascend wiA an 
. ■ luatmomentum A «; land being still acted on by by the 
’Variable gravita^ng force, it wilfcontmue to ascend until 
ail its motion be destroyed. After this, it will again 
begin to descend, and at E will have the same inomen urn 
as before. . If how it be a second time met by the ball B 
Vith the'momentum B 6.,= A a, it will a second tnne re- 

'*scend and'descend m 4 )reciselr the same way at the 

%r8t. The circumstances of a third, fnurUi, &c. collision 
'Being the same,'the phmnom^na of a third, fourth, &c, 

’ ascelt and descent will,be the same; and thus the effect 
^ofgravity'on'theonewillbe counteracted by tae equal 
“khluniform.collisions Of; the other. Let / be the force 
’ of pressure or graviW, t the time of acquiring the motion 
■A f then 2 A 4 A ^ • 2 nft are the effects of 
Lvity to be overcome by 1 , 2, 3, .... n col isions ; so 
^:ibat aWthe.Mth collision, or after a certain time T, effect 
''df gravity overcome is 2 nft = nAa^ 

■ T & accounted’ffctoi the commencement of the descent of A to 
completion bf the yith contact, we shall have = (w-lL 

^ But if t be taken 

— " 2«— 1 

, W It — 1 


E 


B 


D 


iiidefin^ely small, the'O^cillations of A will not sensibly change 

itftomastete of appOT^ntrest, 

must become exceedingly great, f r-f ^ 

therefore, T f= 1, we have / ?= « B a; ^bat is, tH 
"ifeeWbressurp, or, which is the same, the action of the ball 
,/^upport’ tha;t pressure, is equ^ to a single ® 

%all‘hluifiplied fey fhe number of returns m a unity of tftne. ihus 
;X ^^?ceiyeW^‘t^^ ofan^d mathematical- 

SLSseifs Lhave, “by .my onm confession, assumed an 

; Eypo&s producing ®l!”caTnot 

i SW^ X, fest haye boeh dunously mistaXen. He cannot 


\ . 
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inaagine I could act with such palpable absurdity. Let him look 
at the passage again, and he will find I have neither expressed 
nor implied each a variance of my theory with experiment much 
lees have I confessed il. o ' 

His seventh paragraph of his first paper charges me witli a 
mathematical error. By the theorem i have given, p. 57 , Annals 

for July, 1816, E a an^ supposing the volume V 

constant. In this theorem, T is the true temperature, Etho 
elasticity, N the number of pai’iicles in the air, and W the 
weight or specific gravity, taking V as constant. Now p being* 
the mass of a particle, W = » N; and, therefore. E a 

^ a a T® N i for in one a^ad the same air, as in 

Prop. 8 , we are speaking of, p is a constant quantity. This will 
satisfy X. that the error does not lie on my side. Indeed from 
the obviousness of the thing, 1 was surprised he should have 
advanced such a charge ; ami still more so at his not rectifyina 
it in ln.s last pajier. ‘ ® 

X. says : “ If the temperature be in the subduplicate ratio ol 
the volume, that when the tempertiturc is nothing, the volume 
itself IS nothing.’" This, 1 grant, is a correct inference and 
would have weight Imd 1 not provided against it. hi the enun¬ 
ciation of my Prop. 7, of the first paper, 1 have distinctly drawn 
my inference on the supposition T^f “ the partich s being iudefi- 
iiitcly small.” Again, m p. 10:> of tJie las-t volume, I have said : 

Had Mr. Dalton applied his views of tluid expansion to cases,” 
(that IS, thsit the squares of the temperaturr* me as^tlie iucremeuts 
of expansion from their greatest, density), he would have anti¬ 
cipated the general law of temperature *1 have given,” These 
and other passages of the kind published befoie X.’s first paper 
appealed, clearly show that I was perfectly a'ware of what S was 
writing, and did not write without thinking.^It is strapge, theie- 
fore, that X. should have drawn the inference he mas alioiit 

nonentities and nascent existencies.” But let as take X. oit 
his own grounds; and supposing I had not had an eye I 0 this point 
ol greatest density, lot us see how much my determination of 
yie real zero might err on that account. By our best experi¬ 
ments, steam is about 1400 times lighter than water, and nine 
times heavier than hydrogen. Now if hydrogen bo 60 limes 
lighter than phosgene gas, wo may certainly conceive it possible 
for a gas to be eight or ten times lighter than hvdrogen. In 
such a case, the volume of the body in the aeriforui state would 
be in roJ^nd numbers about 100000 times greater than hi the 
liquid or solid, supposing the same law to hold good as in the 
condensation of vapour. Again, experiment teaches us that 
the same laws of expansion and contraction by 1 emperature are 
true under one compression as under another. ‘ fTel us, therefore, 
instead of a coropressibn of 30 inches of mercury to % inch 
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reioce it to three inches. Then the volumes of the body in the 
twot states would be as the numbers 1000000 and 1. Therefore;, 
taking this condensed volume into account^ the la\« of tempera¬ 
ture, instead* of or *5, ought to be which dmer- 

ence in the law being neglected, would occasion an error of 
part of each degree of Fahr.; that is, on 480°, the 
disfence of my real zero from the melting of ice, ^e error would 
amount to less than the a degree. ITierefore, grant- 

inff to X. that gas does exist at the real zero, which, 1 think, he 
wm find I have never denied nor even questioned, my determina- 
•tion of this point cannot be in en‘or the twenty thousandth of a 
degree; ana 1 could easily show him, if necessary, that it can¬ 
not err the twenty thousand millionth of a degree. In fact, if 
the experiments of Me^rs. Dalton and Ga^^Lussac are correct^ 
the position of the real zero is coirect. The position of this 
aero may be proved without having recourse to any law or theory 
flif temperature whatever; but erf this, I shall speak at another time. 

Now X. denies in toto the existence of this leal zero, however 
much experiments and theory agree, because we have never 
arrived at it; yet observe what he says in the eighth paragrajih 
of his first paper: “ We find by experiment that the proportion 
in forming water ** of two of hydrogen to one of oxygen, holds 
good whatever be the volumes vfe try, and !hence we < feat ly and 
rightly infer that the same must be the case when the volumes 
are injinitcly small or atoms.'* * Who, I beg to ask X, has ever 
expeiiraentcd with single atoms? If no one has, how comes it 
^at X. can clearly and rightly infer ” beyond the reach of 
experiment, ai'id yet another cannot ? May we not from this, 

clearly and rigidly infer thgt it is commonly much more easY 
and natural to take things for granted, and without jjroof, which 
favour one’s prejudices, than to admit others, however well su|)- 
ported, that oppose them ? 

One or two curiops conclusions I could draw from this para¬ 
graph of X. were I inclined ; but it is much more consonant to 
my feelings to stop short, tlian to use the privilege of my own 
justification to draw unpleasant consequences from the opinions 
of one who appears disposed to be liberal. I must, however, 
.beg to tell him, that I never ** admitted that an atom may be 
composed of particles.” A particle is composed of atoms, and 
may be of other particles ; but an atom, which is an elementary • 
indivisible body, cannot be composed of particles. I beg also to 
observe, that I have never said, I believe, that the particles of 
a fcody in the sohd move swifter than in the fluid state,” though 
such a thing is neitlier impossible nor absurd , 

He finds/* says X. p. 391, Aunah for Nov. ''that within a 
certain range gases go on expanding nearly as the squares of a* 
<?ertain set of lumbers. Now within the same range, the expan* 

* X,** {taper, Annah* of I*hiloitophp tot Sept. p. 
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aftejc I'ha^ m vaidTe^deaVib^ijare^ to ipt!erost.|he Ilo/dVSdci^ity.ip 
tdeproofT, Xhis Jal^^ be ponfiiaae^ by jay couswldj^ 

W. Herajpatb, wbo'lEpo^s I had no ^p^ratoa, and assist pje 

“ *'*5® ?,f??-® ^ Aug. W- 

Dr, Thoinspn can, .Ihave no dopbt, likewise reqcdlep| Jpy asiqng 
him his dpijalon abOjit'Junej 1820, in Queen-gqaarpi We^tE^n- 
ster, respi^iiag thea^e projected experiments, ana the best m^hod 
■of qonstructing thermometers for hig^ ranges;, . Tbes^^ots jwill, 
perhaps, s^isfy ;:wpr|4,^at, 1 Kaj^e not pro©nred,j^peri^ents, 
and formeaja thedjrfih ,to.;s^ I first drew from 

my principles a theorem^ in. ignorance that there Wa.s any thing , 
m existence to confirm it j then openly primpsed it tp^thpE^yjjW 
Society as the test of ray views^ and a^rwards,!.when;,,,they 
woiild neitlier try ,it,,mor fecommend it to be . tried, "^ppceededin 
trying , and proving it myself. Anihenticateid ctrchrastances’of 
this kind will, I ha^re.no doabtjf*haye their weight with men pjE 
liberality, Jmd ma^P , ^ impression of the sonndhesB dijthe' 
theory I have e;?Epojmded^ on miitds unindnenced by iate,res|^d 
motives in',m^psing it,,’, ;V'.'V.' 

With reS]^Ct tq the other part of the quotation, bestieply 
is that contained in, p. 100, 4iMmh fpr ,Aug; I hai^b there epm*'" 
puted three experiments, two, by De inc on Vater, and one out 
of six ,pr soVeh by myself equally consistent on .iheiKmry. ^he 
sum'bf all*|he deviatiohs ofmese experiments from inypre-moeiS, 
tigated tlifichy, is the,, one-tenth of a degree of Fahr. j .and;jihh 
earn of theit differences fiom the old .theory, sixteen de^^si|^^ 
tefiths. Tht^, instead of tiie;.two,theories ngreeipfe 
;they . dp, ne^rjk equally well Vith e^ thb^ne Wti&s 

*1^ times .further from then^lhan tiW; otheri , ^ W 

^ These, J ’,]helieye^,^aco *'^lih*F^^ objections;, whfoh J^^jhas. 
advanced'agh-inst my pews. Onmt^fofnis other’ojlservations^ 
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j[i^er than within those limits at whioh experiments have been 
• tried. How do we know that beyond those limite the law of 
expansion may not be tnodified, or some totally different law 
prevail? If these ar^ments be admitted, we must also reject 
Jfewton*s law of attraction, because we are not certain that it 
holds good beyond Ouranus; and we are confident it does not 
between very small bodies at very small distances. We must 
likewise reject the universality of attraction on tihe earth, because 
we are not certain it holds good at all points.” We must, 
.moreover, for the same reason, reject the general laws of optics, 
eiectriciW, magnetism, See. and, in fine, all generalization what¬ 
ever. We must descend again fixim general laws to insulated 
facts. We must de»(^roy this beautiful system, which the 
reiterated efforts of the numan mind have shown to exist, and 
have wrested from the chaos, and cleansed from the mbbish of 
antiquity. We must descend once more to confusion, to igno¬ 
rance, to uncertainty. We must cease to admire this noble 
Order of things, because, in all links of the chain, we are not cer¬ 
tain of its truth. Finally, we must no longer confide m the 
probable continuance of phsenomena whose uniformity and con¬ 
stancy we every day witness, because X. will not dlow us to 
depend on the laws by«which t^iey are governed; and we must 
resolve into doubt and disbelief our knowledge of things whose 
s^metry, order, and sublimity, manifest the omniscience, and 
demonstrate the omnipotence, of the Deity. 

I have the honour to be, dear Sir, 

, Yourlmost obedient servant, 

J, Hcuafath. 


P. S. I beg leave to suggest to those who may please to 
support or 6ppose my theory, that the most effectual way of 
doing it is by dii^ect experiment. There are several things I 
have pointed out which yet remain to be proved. The experi¬ 
mental confirmation or refutation of these things would be 
infinitely more effectual in seconding their views, and do much 
more good to science than all the arguments and reasoning they 
can employ- An excellent opportv:nity of verifying or refuting 
what I nave said of capacity m p. 460, last vol. presents itself * 
to those who have a good calorimeter. By Cor. 1, Prop. 18, if 
a given body at 212° Fahi. melt W quantity of ice; at 420'6° it 
will melt 2 ^; and at 65^*9°, three times W. If the theory of 
uniform capacities be correct, it should be 2 W at 392°, and 3 W 
at 672°. Should the capacities be increasing, 2 W and 3 W 
wonld enme oat with temperatmes still lower than 392° and 
672°; so liat here is a fine opportunity to refute or confirm. I 
need hardly Observe, that to be exact a quantity of the body 
should bo used sufficient to liquefy considerable portions of the 
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Aaticle VIL 

Accomtof some Vegetable kxmahis fmtnd in a Qmrty near Balh 

By IVir. H. Woods* 

(To the Editor of the Annah of Philosophy.) 

SIR, North Parody JiatJi, Off. 18il. 

Seakchino for extraneous fossils in a quarry of white and 
blue lias at Tiverton in the neighbomiiood of Bath, I discovered* 
some wood in different changes of petrifaction, the appealauce 
and situation of which 1 wilT^roceed to describe as relevant to 
a question which 1 intend ultimately to4sk respecting it. 

The quarry consists of, first, a very thin stratum of vegetable 
mould; secondly, broken pieces ,of stone in various states of 
decomposition; thirdly, the first bed of white lias, about two 
feet tlnck, which, with its substratum of clay, contains a great 
quantity of cornua ammonis, gryphoid oysters, and several 
species of anomia 5 fourthly, the second bed, six at-«ght feet 
thick, partly blue, with its con-e&ponding stratum of clay upon 
which It rests, containing but* few cqrnua ammonis, but so ^ 
numerous are its venn&cs, muscles, and gryphoid oysters, parti¬ 
cularly the latter, that it may he said almost to consist of these 
rcliqiute of shells, agglutinated by media of sand and clay (in its 
clay 1 found a small piece of compact iron ore, and several tro- 
chitffi of the stem of the peiitsfcrmito); and, fifthly, the thud 
bed, which is also a mixture of white and blue stone, but with 
an excess of the latter, contamilig few petrifactions. In one 
part, 1 was told by the qnarrymen, a considerable quantity of 
mundic or pyrites was occasionally found, and from the fissmes 
of the stones, in addition to some small and, ip most iiistauces, 
imperfectly foimed crystals of carbonate of^ime, 1 picked out 
clay, smooth, compact, and perfectly unmixed with any other 
substance, 

1 have here described the quarry, which is, as far as it is 
worked, about 20 feet in depth, as 1 saw it, mentioning only the 
fossil remains which I observed and collected; but, in addition ' 
;io those, the Rev, J. Townsend (in his “ Charac^r of Moses, 
enumerates various SMcies of curdia, sacculi, helices, 
mytili, luyae, &c, but particularly siliquastra, and whole Jaws of 
some amphibious animal. To his work I, tlierefoie, rerer for a 
more complete account of the lias quarries iu Somersetshire, and 
proceed to the immediate subject of this commuhicalion. 

• As I was returning from |Jie wall of the qilarry, among a heap ' 
of the blue stones, which had been hewn into a proper si/o and 
shape for paving, I observed 111 one a cavity ab»ui four inches 
broad, ana eight or ten in lengthy lyied with an iuciusiatiou of 
very small brown crystals. Along this cavity, partially attaehed, 

. D 2 



Kmatmye^m.nearBamy- , 

^ ^kind ojF>' cryst^i'^ 

j, ^nded fit n^iijr-regular 

di^tanic,^ iof wiu^ jcrjstals,' the :c|iaimell 

betWepu wbri^^^ere' hMea ^pj^itb aj^iipiblmg substat^^ 
kblmg eharcbid, and baeltliaV Tidily enters into corabus- 

•''i.!._ a_!.-' ‘'.•’’jmt. -_ l-_ ’' ■ .r'. . t 


I ing;illi 8 , as if ^ifi ciy^taUized ^anulaifpn wejFe in the direction, 
the fibres, o# .rather saj) vessels of ^ 6 od, ;4dd the transverse 
^"^stfils,, bearing a sinsUarity to the septa so plainly observable 
,an the;tihiber of oak and be'fiph;, ■ ' 4 •: 

My, cariosity being excited, I returned to the quarry;-in the 


blocks, of stone, near the botto^ of the third stratum, 1 found a 
larger quantity of a nearly sitpilar substance jammed in between., 
the two stones, but unconnected with either (the former specimen 
Vas enclosed within a solid blpck). The 'process of jcrystalliza^ 
tion i^:hbt so complete in this as in the other;, but attiiough it 
has the‘'’^»me carbonized appearance, it's specific gravity is 
greater> and it is not so readily, in fact scarcely at all inflammable, 
possessing a’greater'mixture pf earthy or calcareous matter 


u^crystamzed^ A workman informed me that large pieces, to 
use his bwn expression, “ ag thick as his thigh,”’ hfive been 
.’fonndat considerable depth in the quarry. 

Mr. Townsend, in the before-quoted work, mentions charcoal 
being fonnd in , the great ooli^ and forest marble, and other 
aii£hqrSv have npticed the same phenomenon, but none, that I 
recoUep^ specify at what depth it has been discovered, nor, 
'which; IS of still greater importance, precisely of vdiat substance, 
whethW orgni^c or iworganm, , the superstrata cohsisted,* the 
- wonder , being, to find the remains of wood (and I think that my 
Specimens <ire wjotri is indisputable) tbps situated. ' , 

^‘JMy /plgect in, troubling you with so circumstantial an account 
is'tp^^it./roni. bne of yoip geological correspondents .tin expla- 
pataon of the bcburren,oe of this substance bermatk three strata 
of stople^O feet in thickness, formed entirely of oceanic remains. 
’iThe nplversal deluge was one iimh convulsion of nature. This 
.plimatev is not subject to piM^im of secondarynnes, arid every* 
dppeaiprice^ofthe quarry e^nfe .fin, uninterrupted reppi^ during'' 
jfiges.. ,;;prh'e d^bge might haye causedutlhie aate|[iluyian dry Ifirid^ 
‘4o, benpine the, bed qn.;the, posMiluvi^hi bcearii, and ^icfe versd ; 
but this ckarcoai, petri^d woodf'semi-coaj,, or by whateyetmame 


arid n^jr4^|f’^urs,..&c.' 
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Article VIII. 

On Ol^ant Gas. 

• 

(To the Editor of the Annah of Philoso])h^.) 

SIR, 1821. 

Dr. Hkney, in his very interesting memoir ** On the A Worm 
Compounds of Charcoal and Hydrogen,” read before the Royal 
Society in February last, and pubUshed|in the Aumts for Sept, 
has described a new gas obtained by h^t fioni oil and pit coal, 
which possesses the ]>roperty of being condensed to a liquid Ibrm 
by chlorine, without the agency ofbglit, in common with olehant 
gas, but differs from that compound in specific gravity, in its 
illuminating power, and in the properties it presents on combus¬ 
tion with oxygen. From the observations Dr. Henry w^as ena¬ 
bled to make on» this gas, in the intervals of leisrrrc Tju then 
enjoyed from the discharge of his professional duties, he was led 
to conclude that it was “ either^i mixture of olefiant gas with a 
heavier or more combustible iras or vapour, or a new gas, stti 
gemrhf consisting of hydrogen aiHls?harcoal m proportions which 
remain to bo determined.” A comparative examination of the 
different facts communicated in ttie memoir above referred to 
will be found to strengthen the former ol tlu'se cotfclusions 5 but 
with some modification, perhaps, ^of the original views of this 
excellent and <iccomplished chemist. The specimen of oil gas 
which contained the greatest proportion of the new compound 
was furnished to Dr. Heniw Rom the manufactory of Messrs. 
John and Philip Taylor, of London. The specific gravity of this 
specimen was *906, common air being 1, anti it yielded in 100 
parts 38 volumes of a gas, condensible by chlorine, and ()2 
volumes of mixed g ises, not possessing tliat property being of 
the specific gravity of *606. jNow ’906 x 100—‘fiOG xt)i2-4-38=s 
1‘5^96, which is the specific 'gravity required by tlie US volumes 
.of condensible gas to give an aggregate weight of *006 to the 
•mixture. But uie specific gravity of olefiant gas is ^072. It is 
evident, therefore, that the greater part, at least, of the above 38 
volumes could not be olefiant gas, but that it consisted of some 
other compound, the elements of which exist in a much closer 
state of condensation. 

The phmqomei# this gas exhibits with oxygen sliil further 
Serve to establish that conclusion. It appears that fourVolmncs 
amSt a half of oxygen are required tor the complete combustion 
of one volume of the new compound, and that tht** gaseous pro¬ 
duct is .^ree volumes^of carbonic aoidv For the saturation of 
one!* volume ’ of olefiant gas, three volumes only of osygeiT are 
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necesgttty, T^lttmes of carbooio acid reault fronli tbeir 

joint action. A tolnma and a half moi(« of oxygen, %etefore, is 
consumed in ^le present‘^;ase, and an additions volume of ckr- 
bonic acid produced from it, from which we may infer that the 
new gas contains an atom each of carbon and of hydrogen more 
than exists in an equal bulk of olefiant gas, and thait its specific 
gravity, therefore, will be greater by the addition of the respec¬ 
tive specific weights of those elements. It has been already 
mentioned tliat the specific giavity of olefiant gas is *972, and 
' it is well known, that this gas is formed o^ one atom of carbon 
and -one atom of hydrogen. The specific gravity of vapour of 
qarbon, as has been shown by Dr. Thomson m a former volume of 
the Arnoldf is *4166, an^ of hydrogen *0694; but *4166 + *0694 
= 2 = *486, which is only one half ot the specific gravity assigned. 
It must be inferred, therefore, that in the constitution of olefiant 
gas, two volumes of vapour of carbon, and two volumes of hydro¬ 
gen, are condensed into one volume—a deduction which the 
phenomena attending the explosion of this gas with oxygen 
anmly confirm. 

It was belore stated, that three volumes of oic^gen arO required 
for the above purpose, and thaj; two volumes of carbonic acid 
arf the ga'^eous result: to explain which it is necessary to assume 
that two volumes of carbon are present to saturate two of the 
volumes of Oxygen, and prod'utc the two volumes of carbonic 
acid; and that there are also two volumes of hydrogen in com¬ 
bination to unite with the remaisung volume of oxygen, and form 
water. In conformity with these views, the new gas will, of 
course, be compounded of three volumes of vapour of carbon and 
three voluhies of hydrogen condensed into one volume; and its 
specific gravity, as already stated, will be the specific gravity of 
olefiant gas, augmented by the specific gravity of each of the 
additional elements of which it is composed, or *972 4 - ’4166 
+ -0694 sf 1-468. 

Proceeding upon these data, and supposing the 38 volumes 
of condensible gas, which formed th6 subject of Dr, Henry’s 
experim^Snls, to be ** a mixture of olefiant gas with a heavier or 
, more combustible gas,” as he suggested, and that this heavier or 
more combustible gas is the one ^ove described, the proportion 
of the two necessary to produce a specific gravity of 1*396, as 
deduced from his experiments, will be 100 volumes of the heavy 
olefiant gas, if it may be so called, and 1*49 volume (very 


nearly) of the light olefiant gas j for 
whence X? =»■ S ** *14893. 


•972 X + 1-458 

" " V+ 




1*^95, from 


It may be concluded from the foregoing obseryations, and, 
perhaps, satisTactorily, that the gaseous budy'which hUs been 
diScover||i by Dr. Henry atnong the aeriform products from oil 
r and pit IS not ** a new gas, sui geneks, consisting of hydro- 
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gen and charcoal in pifopprtions which remain to be determined,” 
but a modification of olefiant gas, constituted of the same 
elctoents as thatf fluid, and in the same proportions, with tliis 
only difference, that the compound atoms are inyh instead of 
double. May we not be permitted to infer from this, that there 
is yet another and a simpler combination of carbnrettedhydrc%cn 
undiscovered, in whicli one atom of each of the elements is 
associated in the usual binary form 1 


Artwi^e IX^ 

Observations on Mr. Murray*s Paper on the Decomposition of 
Metallic Halts by the Magnet. 

(To the Editor of the Annals of Philosophy.) 

SIK, 

Me. Mureay^s paper is contained in the last number of the 
Philosophical Maga^lne, and tlie author prefaces his relation 
with saying; " I shall here take leave to select a few of the 
numerous experiments repeated in the course of my researches, 
and it would, methinks, be difficult to summon any objection to 
them.” I beg leave to differ &om Mr. Murray, and for reasons 
which I shall now assign. • 

Mr. Murray^s first statement is, that a solution of pormu- 
riate of mercury was by the ma^ct soon reduced into running 
mercu:^, and the supernatant fluid was not affected by the albu¬ 
men of the egg.” 

1 prepared a dilute solution of corrosive sublimate, and placed 
a perfectly unmagnetic steel bar in the solution, “ running mer¬ 
cury ” was immediately precipitated. H^ce magnetism is not 
requisite to the production of the eflect, and consequently it is 
worthy of Mr. Murray's consideration, whether “fine steel 
Idlings ” uumaguetized will not be as ** admirable an antidote to 
corrosive sublimate ” as those which are magnetized. I believe* 
their iiiefficacy will be equ&l. 

Mr. Murray says: “ JSfitromuriate of platinum was decom¬ 
posed with a brisk effervescence, distinctly audible, and with a 
visible spmy between the eye and the light.” I placed an 
unmagnetic steel bar in a solution of nitromuriate of platina, and 
the platina wasi^ precipitated with all the phenomena above 
• described by Mr, Murray. Consequently magnetism has no* 
shore in producing the decomposition. 

Fine Putch steel wire was selected,” says Me. Murray, and 
pioved to be non-magnetic. It wp thrown into nitrate of silver 
where it »<emained for 14 hours without being affected, part of;^ 
this was made the uniting wire between the north and south' 
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pole/s of two bar f^Mtgnets^ when it became speedily plumed 
witli crystals ^ ’ 

** A portion of th^ same wire was snapped *in twian, and the 
ma^pet passed over one of the h^agments, and both projected 
into solulion of nitrate of silver. That which was monetized 
redticed the silver, while the other remained inert.^** 

I diyided a dilute solution of niterate of silver into three portions. 
In'one I placed a steel bar hardened at the ends, but which did 
not attract iron* filings, and* consequently was not magnetized. 

^ In the two other solutions of nitiute of silver, I put magnets 
fommd of similar bars, the north pole of one, and the south pole 
of tfe other, being immersed, their opposite poles projecting 
above the edges ot the glasses containing the solutions; the 
poles were then connected an unmagnetized steel wire. 
Seve'ral hours elapsed before any sensible precipitution occurred 
in either qf the three glasses; 'at length a mw fine bnlUant flalces 
of metallic silver appeared m ail of them, and I did not obseive 
that they were formed sooner in one solution than the others. 
These fiakes increased very slowly» till a ceitaiu quantity had 
collectedJ*wiien tlie action increased rapidly, and an abundant 
precipitate of reduced silver was collected in each of the tlirce 
glasses. I could percerve little tar no difference in the quantity 
of the silver tjirown down, or in any other respect, ilie results in 
the three solutions being as nearly similar as possible, excepting 
that from qome unknown cause the unmagnetized bar was much 
more deeply corroded at the pa^^^t in contact with the surface of 
the fluid. The increase of action after a certain quantity of 
silver ha<i been precipitated, was probably owing to the contact 
of the metallic precipitate andlhe iron. 

It is evident from these expenments that magnetism has no 
power whatever in modifying, increasing, or reversing the mutual 
action of steel and solution of nitrate of silver. Indeed it is so 
well an established fact, that iron precipitates silver from its 
solution in nitiic aetd, that it is quite unaccountable how it 
should have escaped Mr. Murray’s knowledge both fiom reading 
and experiment The following authors distinctly mention that 
silver is precipitated from its solution by iron. Newmanq, 

* Chemistry, page 47 ; Murray, vol. lii. p. 212, fourth edit.; The- 
navd, vol. ii. p. 314, second edit. 

If magnetism were really capable of deooiiwosing metallic 
salts, it wduld probably reverse the order of affinity, as occurs 
m voltaic combinations, when copper is precipitated on sflver 
wire rendered negative by the battery, f, therefore, ijnmcrsed 
two magnets connected by a steel bar in two separate glasses 
' containing solutions of sulphate of zinc, the arrangement being * 
just the same as that of the magnets in the solutions of nitrate 
of silver; not tiie least precipitate was produced in either, nor 
m a third solution of sulphate of zinc containing unmag- 
m netizdd bar; the only observable effect was, that the bars were 
' .ill idightli^^^bhccl. * 
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The next experimmt, related by Mr. Murray, which I shall 
notice is the ‘following t ** A |)ortion of platinum wire that 
suffered no change wtrate of silver in solution, wift made tlie 
uniting wire between the ^oles of a powerful horse-shoe magnet 
(that sttppoi^ed 12 lbs, weight). When this was immersed into 
nitrate of silvef, it soon became discoloured and acted upoji.” * 

I immersed a platina wire in* a solution of nitrate of silver, 
the opposite the ends of the wire being connected with the two 
poles of a pretty strong horse-shoe magnet. After remaining 
'•about 30 hours in the solution, the surface of the platina who 
was not in the slightest degree tarnibhed. The solution was a 
portion of the same as that employed in the other experiments. 
1 conclude, Uierefore, that inagnejtism has no power whatever in 
influencing the action of platina on nitrate of silver. 

The last siatement of Mr. Murray's which I shall allude 
to is, that two magnetic bais'uerc left for two days in 
phosphorous acid. The acid was decomposed; the north pole 
of one of the bars was scarcely affected, but the north polo of 
the other was corroded half an inch deep, and developed the 
fasciculated structure debcribed by Mr. Daniel.” 

1 arranged some magnetic and unmagnetic bai*s in phosphoric 
acid in the same mode as described witW lespect to nitrate of 
silver. The north pole of one and the south of the other were 
immersed in separate glas^.es, and hi first wore not connected, 
but were afterwards by a smaller magnet, south aud north poles 
being respectivelj^iu contact wilh^itoith and south poles of the 
immeised magnets. The action oi the phosphoric acid upon the 
magnets was not in the siighte^jL dtgree mcroased by the 
contact. 

The circumstances which 1 have now detailed, I think, justify 
me in concluding, that Mr. Murray’s cxpeiiineiits are fallacious, 
and his inferences unwarranted by facts. ^ 

I am, Sir, your obedient servant, B. M. 


Article X, 

On the Properties of Peroxide of Hydrogen or Oryncnafcd Wafer. 
By M. Thonard. (Extracted from the last Edition of his 

Traiih de Chimie.) 

• 

Watlk is combined with a large quantity of oxvgeu, by dls- 
sMving peroxide of barium m muriatic acid, and adtuiig sulphuric 
acid to the solution. These two operations are to be several 
times repeated with the same liquor; then addinif sulphate of 
silver, and at last barytes, and separating the precipitates suc- 
ccshiVely by the filter. Muriatic acid le.idiiy dissolves the for- 
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o»de, and of JjAJ^tea* and weaWy oxygen¬ 

ated water. The euJphnno aoid precijatates^th^ harytes, an<L- 
liberatee the mnriailc acid^ which then acts ifgon afreshiqustntity 
of peroxide of harinin, so* that there is no difficol^ in repeating 
the process several limes# and there remains at length water 
Holmng more or less oxygen in solution. The mode in which 
the sulphate of silver acts is evident;, the use of it is to separate 
the muriatic acid, and re^ilaoe it by sulphuric 4 the bai^s com¬ 
bines witli the sulphuric acid, and precij^tates it* When the 
ox>eration is performed with pure materials^ and in proper pro** 
portions, it is evident that the last result is entirely oxygenated 
water: it is then to be put into a glass vessel with a root, and 
this placed in a large capsule,^^o-thirds filled with concentrated 
eulphuric acid, the a{^aratus*is to be put under die receiver of 
iua eir-pumpi and the air exhausted. The pure water evaporates 
much more readily than ther oxygenated water, so that m two 
days it wiU probably contain 250 times its vdame of oxygen; 
and when the solution contains 476 times its volume of oxygen 
at the temperature of 57% no further concentration takes place 
by keeping it longer in vaouo.'^ 

Physical Properties of the Peroxide of Hj/drogen, 

The peroxide of hydrogen is fluid and colourless as water. It 
is inodorous, or at least it il so nearly so, that few persons can 
discover any smell. It gradually destroys the colour of litmus 
and lurmenc paper, and makes them quite white. It acts upon 
the ^idormfs very readily, sometimes suddenly, whitens it, and 
occasions pnekmgs, which .continue for a longer or shorter 
period, according to the nature of the individual and the thick¬ 
ness of tlie portion of liquor applied; if it be too thick or be 
renewed, the skin itself is attacked and destroyed. Applied to 
the tongue, it whitens and pricks it, thickens the saliva, and 
produces a sensation which it is difficult to describe, but which 
resembles that of certain metallic solutions. < Its tension is 
extremely weak, much weaker than that of water: tihis is tlie 
reason Vhy oxygenated water, at common temperatures, is con¬ 
centrated m vacuo by the intervention of an absorbing body 
such as sulphuric acid. This also is the reason why the evapo-. 
^tion in this case becomes gradually slower, so that at the end 
it is extremely slow; stdl, however, it always takes place, 
foi it finishes by the whole of the liquor disappearing; and this 
occurs without the production of any gas, which shows that the 
peroxide of hydre^en is vaporized wiffiout decompaction. 

I tried, butmeTOctually, to solidify the peroxide of hydrogep. 
Exposed to a low temperature for three quarters of an hour, it 
remained litjuid; when also water which contains only 30 or 40 , 

* f OE preesutums requlBitei^td be observed in preparing 03menaied water* the 

tmbj kttierred to M. Tiienatd'o Tmtd ^ Chiuue, tom. t< p. 983. 
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times its ojqrgen, is subjeotedto % temperftttDW of 12«, 

part which itemtiiAs tlttidis much mom oxygenated than that 
which freeises. It iS even probable that if thelatter contains anV 
oxygen, that it is derived from a certain ouaatity of interposed 
water. 

I thought at*hrst that I might employ this pmcess to conceif- 
trate the oxygenated water, especially by taxing care to breah 
the ice and t6 press it strongly in linen: it did notpuooeed; the 
ice even after compression retained too much oxygen to be 
rejected. 

One of the properties of peroxide of hydrogen which I endear, 
voured more particularly to establish, is its density; this I found 
to be 1*4524 It is, therefore, evident, tha^ the peroxide is much 
more dense than water, and it is not necessaty to take its specidc 
gravity to be convinced of this; it is sufficient to pour it into 
water, for although it is very solublh, it flows through it like a 
syrup. 


Of the Action of dlffermt Bodies upon thePeroedde ofJJpdrogen, 

There are some bodies which have no action upon peroxide 
of hydrogen; others render it more fixed, while some decom^ 

f )ose it, and combine with apart of its oxygen; but it is particu- 
arly worthy of remark, that a considerable number decompose it 
at common temperatures without ufiiting either to the water or 
to the oxygen gas which results i sometimes even this decom” 
position occurs with a sort of debination, owing to the sudden 
disengagement of the gas. In this case, the temperature i$ so 
far from being reduced, as might be supposed on account of the 
oxygen passing to the gaseous state, that it is so much raised as 
to produce light. Sometimes also the body during its decompo¬ 
sition of the peroxide, is itself decomposed; such js, for example, 
the oxide of silver, which immediately upon coping into contact 
with the peroxide, even largely diluted with water, diseugages 
all the oxygen, “and isdtself reduced. 

Of the Action of Imponderable Bodies, 

Heat quickly decomposes the peroxide of hydrogen ; but the 
, decomppsitiou takes place more slowly as it proceeds. The 
Vater, in proportion as it is liberated, undoubtedly comffines 
with the un^composed portion, and renders it more fixed. 
This may be learned by the following experiments: f 

Tut some peroxide of hydrogen into a small glass tube, heat 
it gradualljr from 66® to 212°, by placing the tube in water, it 
will be seen that the decomposition will be quite sensible at (>’8°; 
it occuis with greater ebullition, if the peroxide is sdbjected 
immediately to 2l2°» the experiment would be dangerous in a. 
vessel with a narrow neck, with eight grains of flu* peioxide. 
Nevertheless, when thrown upon a red hot metal plate, it does 
not‘detonate. 
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Let tlii^ €*xpe^igtit be repeated, after having*eo diluted the 
peroxide, that ft &baU conum (mly eeveu or e'lght times its 
volume of cfxygftn, the disengagemerit of the ‘gas w3l not be^er- 
ceptible, even at 120®, but tt becomes so soon aftei-wards, and 
goes on increasing until it Ceases. From this period, the liquor 
mitains no gas, and consequently will not effervessce with oxide 
of manganese, * 

All other circumstances being equal, peroxide of hydrogen 
suffers no moie alteration by exposure to light than in darkness. 
In botb cases, small bubbles are disengaged ftom time to time, 
and it hnishes at the expiration of some months, even at common 
temperatures, with being for the most part deoxidized. This 
deoxidizemenl, which,^probably depends upon many causes, 
appeals to me to be principally pioduced by some particles of 
matter which the peroxide ictams. To pieseivc’it as much as 
possible, li must be suirouuded with ire. 

When the peroxide is subjected to the action of the volteic 

E ile in the same way that water usually is, similar results are in 
oth cases pioduceu, excepting that with tbdpei oxide, the dis- 
engageiSFin of oxygen gas is much greater. 1 ought to obsei ve, 
however, that Ihave not collected the gases to examine thorn. 

* <1 

Of the, Aciinn of the Metah at Common Temper atures. 


In geneial the metals idod to decompose the peroxide of 
hydrogen, and to restore it lo the slate of pi otoxide or water. I 
know only four which do not sensibly possess this propeity; 
iron, tin, antimony, and lellunum. The most oxidizablo aic 
oxidized, and at the same time produce a disengagement of 
oxygen. The others, oa the contrary, retain their metallic state, 
so that all the oxygen with which the water combines to become 
peroxide is hberated. * 

In Older to effect the decomposition readily, it is indispensably 
necessary that Uie metallic matter should be finely divided. Any 
metal which m the state of fine powder readily disengages the 
oxygen of the peroxide, effects it very slowly if the powder be 
coaise, and still more so if it Oe in mass. 

The same phenomena occur even when the peroxide is chluted 
wkh water, exceptmg that they aie less distinct, and continue. 
h)uger. This will appear from the examination which 1 am 
going to state with respect to the action of metals upon the 
atlutid peroxide. 

The experiments were all performed in the same way. The 
liquid was first put with a small pipe into a. httle glass tube 
closed at one end, after y^hich the metal was introduced. The 
ipiaiitity of peroxide employed in each experiment amounted 
cinty to a few drops; when diluted with water, a lfiu:gcr quantity 
was employed. The action was considered as complete, when 
no :gaore gas was evolved ;^and this was rendered certain by the 
nddmou of a small quantity of oxide of manganese. All* die 
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mctsdls were tned in this raiantiei, (^ccptang nrantuB), (Itainum, 
ceiium, bavini]|j strontium^ calcium, labium, and the ol 
earthe. 

*9 • 

Of the MetaUrjbh^ decompp^e the Peroxide of llt/diogen^ and 
disengage the Otj^geu without undergtdvg my Ckaugi. 

Sihei, finely divided, procuied by the leoeut dtcompo'»itidh, 
of nitiatc of Bilver by copper, and pure peroxide of hydiogen. 
Sudden and violent action, the extrication of heat so great, that 
the lube became burning hot; the silver letamcd its metalUc 
state, and all the oxygen was instantly^ disengaged. 

Silvert finely divided, and peroxide containing nine times its 
volume of oxygen. Sudden and bn&h cfitrvcsceucc, no sensible 
heat, the silver was not oxidized ,tlie action was soon oier, and 
all the oxygen was disengaged. The tuUe is not hcattd unless 
the peroxide dbutams at least 30 times its volume ol oxygen. 

Silvgi precipitated fiom the solution of nitiate of silver by 
cojipci, but the parts of which wtie be come less finely divided by 
drying Action upon the peroxide nmeh weaker than with the 
finely divided silver of the two piecediug experiments. 

Sihci mfihngs. Action much weaker than the Ir^u 
Silvei in mass. Action extremely vi eak compared to that with 
divided silver. * 

Platina in fine powder, piepaied ft om the aintuomaco-miuiaie, 
calcined with common sab, and pure pcioxido of hydro:>cn. 
Phenomena similar to those sihei, the action, perhaps, a 
little stronger. I do not conclude from this, that the jilatina 
itself acts moic upon the peroxide than silvei, fdr in §rdci to 
asceilam this, the state of divisn^n of the metallic particles, 
which so much influences then ac tioii, inu'^t be equal. 

IHattna in fine powdfci,aml [eioxide containing nun times its 
volume ol oxygen Phtnomtna similai to those with silvci. 

Plotina 111 filings and m mass The same action upon the 
peroxide as with silver ni tilings audm mass, * 

Gold, finely duided, piocuied fiom the deconyjiosition, of 
muriate of gold by sulphate of iron. The same action upon the 
piiie and diluted pci oxide as with silver and platina, pro\id<d 
tha Imuid be not sc nsibly acid, 

,. (hid m filings and in mass, T.hc same action upon the p?^- 
bxide as with silver m filings and m mass. 

Omutm m black powder and pme peiojtide. Action moie 
violent than with the pieceduig metals, which may d pend upon 
the metdl btiug more finely divided m othei lespccls, the pin - 
noraona w«ic similar; the same effects, except as toinlcnoty, 
with osmium and diluted peroxide as with platina aiidsiher 
Palladium in powder, piepared by calciumg amufoinac o- 
mimate of paUadmm, find puie peroxide, llcadv aad vc ly lively 
action, but less so than flrat of platma, -silvci, gold, ftrid osimum; 
great extrication of heat. AH the* oxygen w^s disengaged 
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09 s6oil m OCtioa occ^itted; tbe metal did not appear 
to be okidbsed* tf the peiroxide sensibly^ iieid> it acted 
much leefe i;eadily+ ’ 

Palladium la powder, and peroxide cdntaimn^ only^'nine 
volumes'Of oxygen* ^ The same phenomena as with silver^ 
^c^ting that me Reengagement of oxygen was rather less 

Rhodium in powder, prepared by calcining th^ ammoniaco<- 
muriate of rhomum, with pure and mhitedpei oxide. The action 
of this metal is nearly the same as that of palladium, excepting 
iRat tlic presence of a Btile acid did not retard it so much. 

Lead reduced to fine filings and pure peroxide. Action at 
first slow, but which gradually increases, and finishes in a few 
minates, becoming extremely strong, and exciting much heat. 
All the oxygen is disengaged, and f do not think that the lead 
is oxidized. 

X^iad reduced to fine filings, and peroxide containing nine 
Volumes of otygen. Action at first weak, gradually becoming 
stronger, and then the bubbles of oxygen are rapidly liberated, 
and isise the metallic particles. Is there not a little oxide 
formed, which, it will be hereafter seen, readily decomposes 
oxygenated water? It is cer^tain, that at the expiration of an 
hour, no oxygen remains in the liquor. i 

well powdered, and pure peroxide. The same phe¬ 
nomena as with lead. * 

Bismikthf well powdered, and liquor containing only nine 
volumes of ^oxygen. The action is extremely slow. Bubbles 
are only occasionally given out; but at the end of some hours, 
the liquor was always deoxidized. The metal did not appear to 
be oxygenated. 

Menury and pure peroxidev The same phenomena as with 
lead and bismuth, provided the solution be not acid; when it 
contains a little ^sulphuric acid, there is also formed a red sub* 
atance, which is probably a subsulphate. 

Mercury and peroxide containing only nine volumes of 
oxygen, ve:^ evident disengagement of gas, especially when 
the solution is rather alkaline than acid: the mercury is not 
oxidized: one drop of a very weak acid is sufficient to stop»the 
disengagement. 

Cobaltf nickelf cadmiumf copper^ Very weak action* 

the MetaU which decompose the Peroxide of Hydrogen, absorb-^ 
ing Part of the Oxygen^ and di&engaging the remainder. 

Arsenic in 'powder and pure peroxide. Suddeif and most 
violent .action; fiame produced by the cohabustion of the arsenic, 
which, acidifying# prevents the whole of the oxygen from being 
disengti^ed^r aoborhed, at least instantaneously y coni^quently 
Very greai disengagement of heat. When the peroxide is in 
excess, all the arsemc bewmqs acid;, and is dissolved. 
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Ars 0 nio in powder and perbxide containiae only oije-*inth of 
its volume of pxygen.^ I^o effervescence; ttie liquor becomes 
immediately acid. Jliis acid rendeiing the peroxide more Hxed^ 
it remains for a long time more or less oxidized. * 

Mol^bden reduced to powder and pure peroxide. Vei^ violent 
action; combustion of the metal with light; great extrication 
heat; production of a very soluble acid, <hc taste of which w 
rather strong, and gives a yellow colour to the water. All the 
molybden disappears when me peroxide is in excess. 

Molt/hdeu reduced to powder, and peroxide containing only 
nine volumes of oxygen. Sudden brisk effervescence; production 
of acid; absorption or disengagement of all the oxygen: at the 
end of 15 hours, the liquor was of a supeib blue colour. 

Tungsten, chome, and pure peroxide. The action weak at 
first: and with the tungsten only after some time it becomes 
\ioleut. 

Potassium and pure peroxide. Sudden and violent action; 
vivid combustion; disengagement of oxygen, and formation of 
alkali: the experiment ought not to be made in a narrow tube, 
for sometimes explosion occurs. ^ • 

Sodium and pure peroxide. The same phenomena as with 
potassium. • , 

Mamtane^^e and pure peroxide. The metal, in the form of 
small globules, produces bri-sk eflenjescenoe, and deoxidl^es the 
liquor readily. May it not bo imagined that it is first oxidized, 
and that it is the oxide which exp4s the oxygen? Yot*the glo¬ 
bules did not appear 1o be altercuf In powder it aqts still more 
strongly, becoming very '^oon % lolent: at the same time that the 
oxygen IS disengaged, great heal is •excited. 

Manganese and peroxide containing only nme limes its volame 
of oxygen. Brisk and sudden effervescence; no heat; complete 
deoxidizement of the liquor in a short time. 

(Zinc.) Action very-weak. * 

imn, tin, antimony, teliurium. No, or scarcely any, action at 
all, even with the concentrated liquor. 

Action of the simple non-metalUc Combustible, 

Among the simple non-metallic combustible bodies, there are 
•^pily selenium and charcoal, which act upon peroxide of hydrogen 
in a marked maimer. 

Selenium ju powder and pure peroxide. Sudden and veiy 
violent action; diseugagcineUl of great heat without light; com¬ 
plete acidification of the selenium, which, owing to this, imme¬ 
diately dis^lves, 

rnSelemum and peroxide containing only nine times its .volume 
of oxygen. No heat. Occasional bubbles are dibengaged; but 
the liquor is acidified in a few miuiites. * 

Charcoal in fine powder and pure jicroxide. Sudden and voiy 
brisk action; production of very consideiable hea< ; disengage- 
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ment of all ihe oxygaa without the formation of ahy catoonic 
acid. ’ ^ I' ^ 

Chctfdaal ih ’fine powder and peroxide containing only ni-e 
tirnee its of oxygen. Brisk eteve&ceUce without'heat; 

all the oxygen is disengaged without the production of carbonic 
|icid. ’Pass a cerSaift tjuantity of the liquor up an inverted tube 
containing mercury, then iutioduce some well powdered cliar- 
coah It will be found that the gas whiohds reatiUy evolved from 
the liOuor ia merely oxygen, and that it will he deoxidized m a 
veiy short time. 

iMmp Black* No action, unquestionably because the liquor 
does not moisten it. 

AMiou upon Metallic Sulpjiurets at Common Temperatures. 

The greater number of the metallic sulphurets which I have 
tried have a very mwked action upon the peroxide of hydrogen. 
Very often this action i& violent, and accompanied with much 
heat when the liquor is concentrated. Moreover, wbethci it be 
diluted with water or concentrated, there almost always results 
a sulphate, and a more or less sensible disengagement of oxygon. 
This ocems with the Sulphurets of coppei, antimony, lead, and 
iron; they are scarcely bvoygbt into contact before they aie 
cemverted with effervescence into sulphates. 

The sulphurets of arsenic and of moiybcden act with more 
■violence than tlie, pieccding upon the concentrated pei ovule ; 
beat and light are produced; but no sulphate is foinied; the 
arsenic is .acidified, and the sulphur remains almost unacted 
upon. The sulphurets of bismuth aud of tm act veiy feebly, 
eVen Upon the peroxide in the most concentrated slate; the 
sulphurets of silver and of mercury (cinnabar) have no action 
at ah. 

Action of Metallic Oxides at Common Tempeiahnrs. 

In general, metallic oxides tend to restore the peroxide of 
-hydrogen to the state of protoxide or water. Some of them 
produce this effect by becoming more oxidued; others without 
alteration, but disengagihg all the oxygen in the gaseous foiiii, 
which water absorbs to become peroxide. Some again disen¬ 
gage the oxygen, and are themselves reduced; but few exeit i/t, 
action at ah. 

The decomposing power of the oxides varies much. Several 
expel the oxygon so suddenly fiom the liquor, that a kind of 
explosion occurs, and then much light and heat are evolveil. 
The action of Others, on the contrary, is slow, occasioning but 
Sbght jcffervescence, and no sensible heat. 

Of Bae Oxide$ wltleh absorb the Oxygen af the J^axide, and 
ftstore it to the SiaH of Protoxide or 

JThese oxides are barytes, strontian, lime, oxHe m jdne, oxide 
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and peroxide of 6opper> oxide of nickel^ the protoxidei of man¬ 
ganese, iron, tin, cobalt, oxide of arsettio, and nrobahW eeii’eriEd 
o^ers, fa requisite^ thW meWlio ori^>ould &e mrast 
or involution: odietwiae the oxygen would be disoftgagecL, or 
would remain io combination. It }S moreover evident that in 
proportion as the new oxide is produced, it is possible that it may 
expel a portion" of the oxygen from the liquor, so that the action 
may become complicated. * * 

Jbarptes. When barytes water is poured into concentrated 
or diluted peroxide, a great number of brilliant scales are preci¬ 
pitated j these are merely hydrate of peroxide of barium, but if 
barytes reduced to powder be used instead of barytes water, 
with slightly diluted peroxide of barium, a viokut extrication of 
oxygen gas takes place, and muc^ heat is excited. This heat 
may be derived from the absorption of the*' water of the peroxide 
by the barytes. As to the disengagement of the oxygen, it may 
be attributed to the heat produced By the absorption of water, 
and the formation of a small quantity of peroxide of barium: 
hydrate of barytes possesses the power of evolving oxygen from 
the peroxide of hydrogen in all cases. ^ — 

Stronfian. Strontian presents the same appeamuePs with tlH‘ 
peroxide as barytes docs. ^ 

Lime. This base also produces with th*e peroxide of hydio- 
gen, phenomena analogous to those which have been meutioaed 
with the two preceding bases. * 

Hydrate of Copper, This hydrate, when mixed with the per¬ 
oxide of hydrogen, becomes imoit-diately a new oxide of an 
ochro-yellow colour, and it rapidly evolves the oxVgen of 
peroxide which remained undecomjioscd. When the peroxide 
is concentrated, the action is vivid, theie is disengagement of 
heat, and it requires much to convert all the oxide ot copper into 
peroxide. In order that the peioxidation may take place, it is 
not only requisite that the peioxide of hydrogen should he 
diluted with water, but other circumstances herlmter to be men¬ 
tioned must be attended io. 

Calctned Peroxide of Copper, Tn ibis state the oxide of co]>j)ei 
cannot of course combine with more oxygen ; it produces a voiy 
evickui effervescence of oxygen gas when put into pei oxide of 
i^diogen. 

^ Updiaie of Zinc. The same as copper: this oxide becomes a 
peroxide with oxygenated water, so that very little oxygen is 
evolved. 

Oxide of Zinc bi/ Cakinaiion. More converted into peroxide 
than m the ifbimer case; the evolution of oxygen gas is extronu 
slight. 

Hi/drale of Nickef, This is another oxide, which, vuth the 
peroxide of hydrogen, probably forms a new’ oxide; itokooeta- 
sions a slight disengagement of oxygen. 
iVcMi iierks, voi.. iti. ifi • 
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Oxide qf Mchel CakinaHotu Very evident effervesosnce 

of oxygen froni'thfe j^eroxide of iKydrogen. 

Protoxide of manganeee, iron, tin, q>balt. Th^‘se protoxide^, 
%n^n in tlie stiite of hydrates, ere oonverttd into peroxides in 
the same Way* as those already described. 'When oxygenated 
water |e pbnrCd upon these hydrates recently precipitated by 
|ltotash from their solution in acids, they are immediately peroxi- 
dixed^i The peroxides of manganese and cobalt will afterwards 
act upon the undwomposed peroxide, Causing the rapid expul¬ 
sion of its oxygen in the state of gas; the action of the pei oxide 
of iron is not very strong, and* that of tin produces no sensible 
effect. 

Oxide of Anenk becomes aoiditied. 

f 

Of the Oxidei which ex^Jel Oxygen from the Peroxide of Hydrogen 
withmit betiig Peroxidized or Deoxidized, 

There are a considerable number of oxides which possess this 
property j they will be described as nearly as possible in the 
order of their power of decomposing. 

JSfa/ive peroxide of manganese in fine powdery with concentrated 
peroxide of hydrogen. Sudden and very violent action; the heat 
occasioned so great as to make the tube burning hot; the 
deoxidaUort of the peroxide* of hydrogen instantaneous and 
complete. 

The same oxide of man^nese with peroxide containing only 
nine volumes of oxygen, very brisk aijd sudden effervescence; 
all tile oxygen disengaged in,a very short time from the oxygen¬ 
ated water. * 


Very finely divided pnoxife of manganese, obtained by adding 
water to a solution of manganese, and decomposing 
the solution by potash. The action of this oxide is stiongcrtlian 
that of the native olxide ; and when the experiment is jierformed 
with the conce^itrated oxygenated water, it takes place with a 
kind of explosioh. 

Peroxide of cobalt in powder. This produces the same effects 
with tne concentrated peroxide of hydrogen as the native per¬ 
oxide of naanganese does/ 

Massicofvo powder and highly concentrated peroxide of 
hydrogen. Violent action, great heat; disengagement pf all the 
oxygen in a low mmutes. * 

Minium and peroxide of lead. These two oxides act also very 
strongly upon the peroxide of hydrogen; the action of the per¬ 
oxide is extremely violent, and it becomes protoxide. 

Hydrate (f per'oxide of iron, and concentrated jperoxide of 
hydrogen. Action soon becoming very strong; great heat, and 
complete deoxidizement of the liquor in a very short time. 

Ilydrate of peroxide of iron, and liquor containing only one- 
ninth of it^voTume of oxygen, Very sudden effervescence, but 
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no! brisk; so ’!hat tbo deo3d4ize|iaept requires some hovu^s Ibr ito 
completion. • 

^ Qxide of irmi, the deoemposition of water .by hot 

action upon the peroxide both concentrated and dilu^ted. 
Fiftdiii hours were not nearly sufficient to complete the deo^* 
dizemeht of {jhn Uqnor; for it was found after tnis time nearly 
unaltered. 

Oxide of nickel^ peroxide of copper^ ^oxide of The 

action of true oxides upon the concentrated liquor is not very 
strong, but it is sufficient to evolve aU the oxygen in the space 
of a lew hours, and in 15 hours they evolve it from the peroxide * 
containing only one>ninth of its volume of oxygen. 

Polashf soda. Strong action even when they are dissolved in 
water upon the concentrated peroxide of hydrogen; rather rapid 
evolution of oxygen; very soon perfect deoxioizement. When 
the peroxide of hydrogen is diluted with water, the decomposi- 
tion takes place less rapidly, but eventually ^ the oxygen is 
expelled. 

Gelatinous magnesia, and highly concentrated peroxide of 
hydrogen. Very evident evolution of oxygen gas which ginduSlly 
subsides before the total deoxidizement. 

Gelatinous magnesia, and liquor containing nine times its 
volume of oxygen. Rather brisk eflervescence, which gradually 
subsides before the deoxidizement is complete. It appears, 
liowever, to evolve proportionally more oxygen when the liquor 
is dilute than when it is couccntiated. 

Mag7i€sia in powder. The aeflou is weaker than when in the 
gelatinous state. 

Hydrate of barytes, strontian, and lime. But little action. 

Oxide of uranium, procured by decomposing sulphate of 
uranium with potash. Still less action than the last oxides. 

Oxide of titanium in powder, sublimed oxide of zinc, oxide of 
cerium. Weak effervescence. At the end of ijOlioars the liquor 
was scarcely deoxidized. 

Of the Oxides which evolve the Oxygen of the Peroxide cf Hydro-^ 

gen, and which at the sanite ti^ie lose their own either past tally 

Sir totally. 

f These oxides are the oxides of silver, mercury, denioxide and 
pwoxide of lead, of gold, platina, and probably iridium, palla- 
alum, and rhodium. 

Oxide of stiver. Of all oxides this appears to have most 
action upon the peroxide of hydrogen; it immediately expels its 
oxygen, “^tud this occurs so rapidly, that explosion may 
happen when the peroxide is concentrated: moreover, the 
heat pioduced is such that luminous spots are perceived when 
the experiment is performed in the dark. Under these circum» 
stances, it is not extraordinary that'the oxide of silver should ba 
reduced: tlie experiment should not be made in a narrow tube. 
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^ctiojii Is veiy sfertw^, ipium tjie |>ero:kide of hydro- 
gett is diluted ip. watep In fact, oxide of silTer occasions tety 
evid^t an4 sadden eifemsCatloe in watat 'ndndii contains nnly 
% d^tlt of its volnine of ojgrgfp; so thaf;, 'wlioh a ttibe kJUled 
itoith tdereuty, and invested, and watet containing 12 dnHsi its 
iFSittfpo of oxy^n is passed up into it, oxide of silner afterwards 
thrown up Rinxe the mercury sa suddenly that the eye fbllows it 
tndth difl&culty. Ip this case, ihere is no sensible production of 
bteat, s^d yeiC the oxide of silvei is reduced. 1%is oxide is 
^ a'Cduced even m the most diluted peroxide of hydrogen, so that 
it must not be concaved that the expulsion of the oxy^n from 
the metal is not the effect of temperature; it may happen that at 
themomait of the action of the oXide of silver upon the peroxide 
of h5drogen, the particles which act upon each other are much 
^ beatid, and that their number being very smah compared with 
liej^r, they are mcapabk* of laismg its temperature half a 

Feroxicle of lead tn powdet , The action of this oxide upon 
the peroxide of hydrogen is nearly as strong as that of the oxide 
<if"suver, and the lesutts are similar, excepting that the peroxide 
of lead IS not reduced, but becomes merely yellow protoxide in 
€beooncentiated liquor. 1 doubt Whethm*it undeigoes similar 
deoxidizement in the diluted liquor. 

Mimum and peioxide of liytiiogen. The same phenomena as 
Kvith the peroxide, excepting that the action, which is less lapid, 
lukes place without the evolution of light, and with less extrica¬ 
tion 01 heat. • 

Hydrated pei oxide of meicun/j and peroxide of hydrogen. 
The hydialc of mercury previously moistened with watei was put 
upon wotting papei, and the trial was then made in the usual 
way. In a moment, the yellow colour of the oxide became red, 
effervescence occuned, and soon became violent, there was 
then groat extrication of heat, the mercurial oxide was leduced, 
and the hquor completely deoxidized. 

Hjfdrate of peroxide of omtury^ and liquor containing only 
mne volumes of oxygen. Very model ate effeivescence; no sen¬ 
sible heat; the oxide leduced m 24%ours; complete dooxidize- 
ment of the liquor also, provided the peroxide of mercuiy is in 
excess. * 

Hewiide of mercury by heat in Jim powder. This oxide in 
powder was of a grecnimi ochre yellow colour; when put into 
the concentrated pci oxide of hydrogen, it became red, like the 
hydrate, and acted like it, but less quickly; the actipn always 
ffnished violently, the disengagement of heat being very great, 
emd th^ oxide leduced. Its action upon the diluted liquor .s 
weak. 

Brown ortde of gold m pc/wdsTj and highly concentrated per- 
toxide. Action sudden; ^violent; great extrication of heat; 
reduction of the gold; complete deoxidmement of the liquor. 
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X)xii3e (if goldf and H(|uor cotitaining pnly nine rolumee of 
oxygen. Spdden, brisk ‘effervesoencse j no heat 5 ’ the gold 
«»reaueed; end ihe liq[nor deoxidized in a short time. 

Vxide of jpUHiSa m wwt^r, obtained by boUin^fe innri#a 
phitiRa wita soda. Similar aodon. upe^ concentrated and 
peroxide of hydrogen as the oxide ofj^ld. 

Oxide (fSmium, procured by calcining osmium with chloi^te 
of potash, and highly concentimted peroxide of hydrogen. No 
sensible action: but as soon as a small quantity of potash is 
added, great enerveacence; much heat; and clear oolour» 
iesg liquor becomes of a dark brown. It is uncertain whether, 
the oxide of osmium is reduced. The peroxide diluted with 
water acts similariy) excepting with less intensity. 

Of the oxides wMch do not act^mihly^ if at allj upon (he jper^ 
Qxife of hydrogen^ These are alumina/ silica, oxide of chroihe,, 
peroxide of tin, protoxide and peroxide of antimony and tungstic 
acid. 

Several other oxides are undoubtedly similarly cireumstanced,i 
but having had no opportunity of trying them,*! cannot speak 
with any certainty. 


AaTici.E XI. 

Astronondcai (^icrratiomf 1821. 

By Col. Bvaufoy, FRS. • 

Bushey Heath, mar Hlaninore, 

latitude 61® SV 44‘S" ]!4ortb. Longitude Weet in tinte 1' 20*4>6"» 


Nov. SO. Emetsion of Juptra’s 5 0^ 34' 34" ? Meun Tune at Bu^iifgr. 

satellite.... c 9 2b 65 S^ean TimeatOweAvicini 

Not* ST. Emetuon of Jupitiv’s ftrst 5 H SO 19 ? Mean Time at Busbejr. 

satellite..... i U SI 40 > Mean Tune at Gieenwich. 

Nov. £9. Emersion of Jupiter’s first $ 6 49 13 I Mean Time at Uusher. 

satellUo... ( 6 30 43 $ MoonTitueatCfreoivitll. 

Nov. £9. Emersion of Jupiter’s Ourd 5 6 43 08 7 Mean Tune at Butitejr. 

batcUite. .f fi 43 38 $ Afean Time at 

•/ l>ec. 6. Emeibion of Jupiter’s first C T 45 SO I Mean 'nine at Buibey. 

sstieUite......C T 40 41 | Mean Time at Owenwidi. 

I|!sc, Q. Immersion of Jupiter's third ( 8 35 31 > Mean Time at Buijtey. 

satdlite.. 8 30 4£ ^ Mean Time at Gteenvidv 
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The Mem Phees of 4^6 Greenwich Star$t redu^d toJan* 1,18^2, 
fr(m $hx Cntoiogue pvthliehed iu the Nautical JUmavaefor 
^823. By Jamei Sou^ Esq. FRS. 

(To the Editoir of the Annah of IPhilmophy^ 

DSAR SlJff, "Ahckmwa^rt0ti Dee. 25, 1821. 

* In the Quarterly Joufnel of Science published in January and 
July last. Corrections in Right Ascension of the 36 pnncipal 
Fixed Sta^s, were published %■ me for every day of the present 
yeat, and it was my intention to hp,ve continued them annually had 
not the Astronomical Society taken up the matter upon a mere 
extensive scale; and under the idea that the first results of its 
labours would have appeared before the public in time sufficient 
to render the prosecution of ray plan almost, if not altogether 
useless^ that leisure which must have been employed by me to 
have h^ the computations ready against the present period, has 
been otherwile disposed of. Should, however, fresh delays long 
postpone the publication of thq, Society’s tables, I shall feel it 
my duty to resume the task, unless, in the moan time, some one 
should anticipate me. 

tJnable, therefore, atpiesehtto give the cotreclions, I must 
content myself with ofiering a catalogue of the mean places of the 
46 Stars reduced to January 1, 1822, and I am the more anxious 
to do this, in consequence of one which has appeared in the 
Nautical Almanac for 1824; of this production it is needless for 
me to say any thing, except that it is inaccurate and unsatisfac¬ 
tory ; inaccurate, as far as the nortii pelar distances of its stars 
are concerned j and unsatisfactory, inaamuch as tiie long conti¬ 
nued habit of giving the right ascensions to hundredths of 
seconds, has been Abandoned. While, however, in common with 
others, I lament that such a catalogue should have found its way 
to the pages of a book which, in accuracy and precision, should 
be surpassed by no one issuing from the press, i cannot consent 
to withdraw my confidence altogether from preceding catalogue o, 
nnd go abroad in search of better; thinking, as I do, that ^ 
although unforeseen circumstances may have conspired to render 
0116 objectionable, still all should not be placed in the like con¬ 
demnation. Under this impression, let me urge upon ray fellow 
labourers in the same pursuit, the proprie^ of adhering to tiieiv 
own Greenwich' catalogue pubUshed in the Nantioal Almanac 
for 1823 1 so will their observations tally with eadb other’s, and^ 
also with those made at our own great national establishment,*' 
wi^ instruments which are not less the pride and glory of Great 
Britain, thanihey are the envy and admiration of the world. 

J# SonTtt, 



1822.] MemPiacen ^46 Gteenmek Star4, 


The Mem Places of 46 Gremtoich Stars. Reduced to 
Jan. 1, 1822. ^ 


Stsra'names. 

• 

Bight ascrasion. 

N.P, 

P. 

1 Pec]i(ildiQ>tt. 


0 

4 

6-00 

I 

4« 

19*75 

14 

11 

40*25 2«J 

m CawopeiiB.. 

0 

SO 

27 61 

• 34 

96 

24«48 

' 55 

33 

35-52 N 

Polaaiw... 

0 

57 

S0‘03 

1 

33 

26*67 

88 

21 

33*33 N 

« Arietu.......... 

1 

57 

9*71 

67 

22 

59*89 

99 

37 

0*U K 

« Oed ............ 

2 

52 

69 13 

86 

36 

48*69 

S 

93 

11*31 N 

a Pets^ ..... 

3 

11 

89;66 

40 

46 

50*87 

49 

13 

9*13 N 

Aldcbonm. ...... 

4 

25 

43*14 

73 

51 

23*77 

16 

8 

36 23 H 

CapcHa.......... 

5 

S 

SS41 

44 

11 

39*33 

45 

48 

20*65 14 

JRigel............ 

5 

5 

59*32 

98 

24 

.50*01 

8 

24 

50*01 S 

$ Tanri... 

5 

rs 

2-97 

61 

.33 

9*23 

28 

26 

50*77 >7 

« Orionifi. 

0 

45 

.32*42 

•82 

38 

3*30 

7 

21 

66-70 N 

Sirius.. 

9 

87 

18*12 

106 

28 

3939 

16 

28 

39-39 b 

Oasttir .......... 

r 

23 

13*81 

57 

43 

50*43 

32 

16 

9*57 W 

Frocyon ... 

7 

29 

58*97 

.•84 

19 

32*77 

5 

40 

27*23 N 

Pollux. 

7 

.74 

24 85 

61 

33 

8*45 

28 

26 

51*55 N 

« Hytlr«e. . 

9 

18 

60*6» 

9T 

S3 

27*57 

7 

S3 

27*67 8 

Regulus. .. 

9 

68 

53*16 

77 

9 

58*28 

I« 

60 

1*72 N 

ft Uifcie Maj. 

10 

52 

39 65 

27 

17 

25*20 

62 

42 

34*80 

0 Leonis. 

li 

39 

58*59 

74 

25 

58*01 

15 

•34r 

f-99W 

0 Virgmib. 

11 

41 

25 59 

87 

13 

64*66 

2 

46 

5*34 N 

y Untee Maj. 

11 

44 

25*33 

,.35 

18 

55*26 

54 

41 

4*75 N 

ft • ft 

12 

67 

30 03 

i 1 

38 

86*67 

88 

21 

33*33 H 

Spica Virg. 

13 

15 

49*74 

, 100 

13 

41*18 

10 

13 

41*18 8 

1) UrhffiMaj....^, .. 

17 

40 

.31*19 

! 39 

47 

41*61 

50 

12 

18*39 N 

Aicturub......... 

14 

7 

;12*SK> 

69 

S3 

9*87 

20 

6 

50*13 M 

1 « Librte.. 

14 

40 

51*61 1 

105 

14 

56*00 

15 

14« 

56 00 8 

2 ft Librae.. 

14 

41 

3*05 1 

J05 

17 

10-13 

15 

IT 

40*13 S 

0 Urs© Minor..... 

14 

31 

19 72 i 

•15 

7 

l*Si 

74 

52 

58*77 N 

ft CoTon©Jlor.. 

IS 

27 

9*40 i 

62 

40 

47*76 

27 

19 

12 24 N 

ft Serpenth ....t... 

is 

13 

30*55 


0 

24 79 

6 

59 

35*21 N 

Antares. . . 

16 

18 

30*55 1 

116 

1 

38*34 

26 

I 

33*31 » 

ft llerculis. 

17 

6 

32*29 

75 

23 

54-55 

14 

.30 

6*45 N 

ft Opbiudii. 

17 

26 

40 70 

77 

18 

6*75 

12 

41 

53*25 N 

y l>mCQ)Ub. 

17 

52 

28*65 

38 

29 

9*85 

51 

SO 

50*15 W 

ft Lyra........... 

18 

30 

54*93 

51 

22 

33*45 

38 

37 

26*55 N 

y Aquil©. 

19 

37 

47*98 

79 

4« 

45*46ft 

10 

It 

14*64 IN 

ft AquQ©. 

19 

42 

6*00 

81 

35 

37*27 

8 

24 

22*73 M 

0 Aquil©... 

19 

46 

34*31 

84 

1 

46*99 

5 

58 

13*01 N 

1 ft Capticorai. 

20 

7 

46*56 

103 

2 

59*00 

1.3 

2 

59*00 S 

2 ft Capiiromi.... 

20 

6 

10*31 

103 

5 

15*75 

13 

5 

1.5*75 .S 

ft Cygnl. 

20 

35 

22^14 

45 

21 

3*33 

44 

38 

56*67 N 

M ......._^ 

21 

14 

19*55 

28 

9 

58*45 

61 

50 

1*55 ]N 

0 C**pbei....' 

21 

26 

19*58 

90 

13 

9*24 

69 

46 

50*76 N 

*/u Aquarii. ........ 

21 

56 

38*44 

91 

10 

45*81 

1 

10 

45*81 S 

Pomalhaut...... 

22 

41 

47 64 

120 

33 

47*60 

30 

33 

47*60 g 

ft Pegaat. 

22 

55 

54*20 

75 

44 

67*10 

14 

15 

2*90 N 

ft An^iomeda. ,... 

23 

69 

12*52 

61 

53 

30*33 

28 

6 

29*67 N 
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4%Tic:iJi mjl. 

on Mr^ Sohotdcrnfi^ti “ Aooomit of the Native 
, on the Moathern Shore if L&k$ Snperior^t with Hwtori- 

eat Ciiatiom and Misretl&npm By *^01111 

Taylor, Bsq. MO$. Mmiag mgineari ' 

(To the Editor of the Ammh of Phiheophy.) 
sm, 

It aopears from the information detailed by Mr. School¬ 
craft, tnal specimens of natiije copper, varying in weight from 
a'few pounds, have been at various times found on the shore 
of ibake Superior. Mr. S. says: 

** The first appearances of copper are seen on the head of the 
portage across Keweena point, two hundred and seventy miles 
beyond the Sauk de St. Mane, where the pebbles along the 
shore,ctf the lake contain native copper disseminated in parti¬ 
cles varying in size from a grain of sand to a lump of two 
pounds weight. Many of thp detached atones at this place 
are also coloured green by tlie carbonate of cop])er, and the 
rpck strata in tlie vicinity exhibit traces of the same ore. 
These indications continue to the river Ontonagon, which has 
long been noted for the large masses of native copper found 
tipon its banks, ,aud about the contiguous country*. This river 
ifialkd Domkon on MelU(>h*s Map) is one of the largest of thirty 
tributaries vmich flow into the lake between Point Iroquois and 
the Fond du Lac. It originates in a district of mountainous 
country intermediate between the Mississippi iiver and the 
lakes Huron and Superior, and after running in a northern 
ifrreetjon for one hundred and twenty miles, enters the latter at 
the dist^e of •fifty one miles west of IPoint Keweeua, in 
nprth latitude 46® S2!' 2" according to the observations of Capt. 
I^ag!as$. It is connected fey pottages with the Menomonie 
river of Green Bay, and with the Chippeway river of the Mis¬ 
sissippi, routes of communication occasionally travelled by the 
Itkdians in canoes. At il^ month there is a village of Chippe^, 
way Indians of sixteen families, who subsist chiefly on the 
fiih ^sturgeon) taken in the river; and whose location, inde- 
pemmntly of that cireumstance, does not appear to unite tne 
ordinary advantages pf Indian villages in that region. A strip 
of; alluvial lar^d ol «l* sandy idiaracter extends from th« lake up 
the river three or fbur leagues, where it is succeeded by big ii 
broken bills of a sterile aspect and covered chiefly by a ^wth 
of pine, hemlock, and gpruce. Among those hills, which may 
be considered as lateral spurs of the Poreppme rootmtainSi the 
Copper Mines, so called, are situated, at the distance or thirty 
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two soiled ^^'Oso ibe kke, and in tiie centre of a region tharaod 
terized by its wil^ rng^d, mtd forlDidding appeaiiattOd* The 
«)a^e mass of nanjye copper rieposeS on the west, bank of the 
rim, at the waters edge, and at the fqtot of a very dkvaied 
bank of adluvion, the mce of which appears, at some i^xriner 
period) to have slipped into the river, carrying with it the man# 
of copper, together with de^ched blocks of granite, horn* 
blende, and other bodies peculiar to the soil of that place. 
The copper, which is in a pure and malleable st^, lies in coxv* 
nexion with serpentine rock; the face of which it almost com¬ 
pletely overlays* and is also disseminated in masses and grains * 
throughout the substance .of the rock. The surfece of the 
metal, unlike most oxydable metals which have suffered a long 
exposure to the atmosphere, presents a metallic brilliancy; 
which is attribntabie either to mloy of the precious metals* or 
to the action of the river, which during its semi-aimual hoods 
carries down large quantities of “siand and other alluvial matter, 
that may serve to abrade its surface* and keep it bright. 
The shape of the rock is very irregular—-its greatest Imigth is 
three feet eight inches—its greatest breadth thigee feet ftSbr 
inches, and it may altogether contain eleven cubic feet. In 
size, it considerably exceeds the»great m§iss of native iron found 
some years ego upon the banks of Red River in Louisiana, and 
now deposited among the collections of the New York His¬ 
torical Society; but, on account of the admixture^of rocW 
matter, is inferior in weight. Henry, who visited Tt in 170C 
estimated its weight at five tons.* Hut, after examinii^ it wi^ 
scrupulous attention, I have computed the weight or mHtilUc 
copjper in the rock at twenty two hundred pounos. The qua»- 
rity may, however, have been much diminished since its first 
discovery, and the marks of chissels and axes upon it, with 
riie broken tools lying around, prove that portions have been 
cut off, and carried away. The author jus^ quoted observes, 

* that such was its pure and malleable state, that with an axe 
he was able to cut off a portion weighing a hundred pounds/ 
Notwithstanding Ihiis reduction it may still be considered one 
of the largest and most remarkable bodies of native copper 
upon the globe, and is, so far as my reading extends, exceeded 
• ..only by a specimen found in a valley in Bmil, weighing 2666 
Portuguese pounds.” 

After various details as to circumstances under which the 
copper has been fomid, the author proceeds: 

<< From all the facts which X have been able to collect on 
lake Sujtrior, and after a deUberurion upon them since my 
|eturn, i have drawn the following conclusions 

** 1st. That the alluvial soil along the banks of the Onton- 
Uigon river, extending to its source, anJ embracing the 
tdguous region which gives orim to tj^Menomome rivet 
^qen Bay, and to the Ouscoimg, 'Ohippsway, and Bt Omm 
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tivers >of the Hi$6is$ippi, contains very frequent, and some 
most extraordinary imbedded masses of native toopper ^ but 
that no bcMiy of it, which is snflSciently exfisnsjive to become 
the object of profitable mining operations, is to' be found at 
any pardirmlar placo. /IhiS conclusion is supported by the facts 
already adduced, and so far as theoretical aids pan be relied 
upon, by on application of iacts to the theories of 
mining. A further extent of country might have been embraced 
along the shore of lake Superior, but the same remark appears 
applicable to it. 

* ''2d. That a mineralogical survey of the rock formations 

skirting the Ontonagon, including tjbe district of country above 
alluded to, would result in the discovery of very valuable 
mines of the sulpburet, the *carbonat^ and other profitable 
ores of copper; in the working of which the ordinary advan¬ 
tages of mining would be .greatly enhanced by occasional 
masses, aud veins of native metal. This deduction is reuderi^d 
probable by the general appearance of the country, aud the 
concurrent discoveries of travellers,—^by the green coloured 
wwt^S'Wbicli issue in several places from the earth,—^by the 
bodies of native copper found,—by the cupreous tinge which 
is presented in the creyices of «rocks and loose atones,—by the 
geological character of the country, and by other analogous 
considerations.” 

The statement which is made by Mr, Schoolcraft that has 
particularly induced me to notice his paper is contained in the 
following paragraph: • 

^ ** The discovery of masses of native copper is generally con¬ 
sidered indicative of the existence of mines in the neighbour¬ 
hood. The practised miner looks upon them as signs which 
point to larger bodies of the same metal in the eaith, aud is 
often determined, by discoveries of this nature, in the choice 
of the spot for ^jOommeaciug his labours. The predictions 
drawn from such evidence, are also more sanguine in propor¬ 
tion to the extent of the discovery. It is not, however, an 
unerring indication, and appears liable to many exceptions. 
A detached mass of copper is sometimes found at a great dis¬ 
tance from any body of the metal, or its ores; and these, on 
the contrary, often occur in the earth, or imbedded in rock«i 
strata, where there has been no external discovery of metallic 
CO^er to indicate it.” 

The opinion here expressed, and which fs given as that of 
practiseo minei’s, is certainly incorrect; it is one indeed which 
been oiten'repeated by the writers of books, bift which I 
will ventnro to add does not rest on the testimony of practical 
men. Betkch^, or insulated masses of native copper, or even 
of the richen kinds of ore, do not of themselves indicate the 
proximity of valuable mines, and in fact their occurrence is rare 
even in the most productive districts. . . 
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Tlie expendituxe of oonsideiuUe sums in unst6o«ssfal tiials^ 
and consequent loss and disappointmen^L have oUen been the 
result of acting oi^n speculattons similar to thosq quoted % 
Mr. achoolcraC wmch, though certainl}^ plausible, are not borne 
out by experience, and which, therefore, H is desirable should bo 
known, kre founded only on a popular error. 

It is not uncommon to see specimens of ore of great richness 
exhibited, and to hear it inferr^ that thej^ are a certain prog*- 
nostic of valuable mines, whereas experienced miners know 
that they are to be considered merely as rarities, that they occur 
frequently in irregular deposits, and seldom in any large quan¬ 
tity. The regular veins ifrom which'alone a miner would expect 
much, are generally enriched iu a different manner; and when 
ore occurs in large masses so as to be worth working, those 
masses are usually composed of those varieties which are not 
extraordinarily productive of meta^ 

Native copper and very ncli copper ores do occur indeed in 
veins, and have been often found in some of our best mines ; 
but they are of themselves nut relied on as promising indica- 
catious, unless accoinpaiued by other fkvoarable syiqptomisi affll 
must bo considered as rare productions, rather than as forming 
any notable part of the produce of mines., 

In judging of the probability of any country being productive 
of copper, a miner would attend to the appearance or discovery 
of regular veins,—to their extent,—to the locks in which they 
occur,—the substances which they contain,—and to mSiiy other 
things which lie would deem mote impoilant than any casufd 
specimens of the metal or its ores, and particularly the richer 
varieties. • 

lie would require at least a combination of some of those 
indications which experience has shewn to be favourable in 
order to pronounce that expensive trials were justifiable, or that 
success was probable; and iu forming his ju(|gmciit, such evi¬ 
dence as IS here pioduced would have but little weight. 

With regaid to the probability of copper being found in the 
country described by Mr. Schoolcraft, near Lake Superior, so ay 
to become an object of research, it appears to me that from 
his report, there is very little to encouiage such an expectation. 
•Scattered fiagments of native copper are found inclosed in 
masses of rock, not even iu silu, —their original situation un¬ 
certain,—the rock itself not commonly productive of copper,— 
the surrounding country alluvial, or composed of led sand¬ 
stone,—no indication of veins,—and no a|ipearance of substances 
as are mo*»f frequently found accompanying the ores. 

^The fact is a very curious one, and if, as Mr. Schoolcraft spe¬ 
culates, these masses may have been ejected from volcanoes in 
the Porcupine Mountains, it would bo more desirable to exa¬ 
mine those mountains than the district in which they now ap¬ 
pear to be placed by some extraordinary chance. 

John Tavi.ob. 
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Aka^tses of Book$. 

i. Philosophical Trantsaciiom for the Year 1821. Part //. 

This part pf the Philoaophicai Transactions contains fiBeea 
|iA^rs, the of which is : 

^ 1. Aa Account of Experiments to determine the Times of Yihra^ 
iiom of tha Pendulums in different Jbalitudes. By Capt. Edward 
^bine, of the Royal Regiment of Artillery, FRS. and FLS. 

For the important communications made by Capt. Sabine to 
ike Royal Society, a Copley medal has been awarded to him. 
Of this elaborate paper it win be impossible to give even a sketch. 
Sot the result® of the expe;nuients are contained in upwards of 
20 tables, some of whicn are of great length. The precau¬ 
tions which were taken to ensure accuracy will be best learned 
^oimCapL Sabine’s own words. He commences his paper by 
ktating, that “ the clocks and pendulums used in these expen^ 
ments are the proper^ of thofRoyaJ Society, and were prepared 
W'their direction uncler the immediate superinlendance of Capt. 
Kater, who, in a manuscript account presented to the Royal 
Society, of the instruments furnished to the expeditions on the 
(feOrtherir discovery, has described them as follows : 

* The clocks were made by Shelton, and are the same which 
accompanied Capt. Cook round the world: for each clock, a pen¬ 
dulum was cast m one pieoe of solid brass : this was furnished 
vRh a knife edge of hard steel, perfectly straight, and finished by 
drawing the edge longitudinally two or three times on a sort 
bone, so as to take from its sharpness, and thus preclude any 
alteration from wear; the back of the knife edge bore firmly 
against a stout eVoss piece, and the heads of the screws secur- 
Wg it, were sunk below the surface, and concealed by brass pins, 
to prevent their being removed; the knife edge was carefully 
laynsted, so as to be at right angles to the direction of the gra¬ 
vity : a very firm support of brass was screwed to the thick plank 
which forms the back of the clock case; in this were imbedded, 
two pieces of agate, which were ground into portions of hollow 
i^linders, finished in the places to receive the knife edge of the 
pendulum: par^lel to the agates, a small level was fixed in the 
iihectioo of the cylinder, by means of which they could be 
placed truly hoiiaontal: an arc divided into degrees «nd teutim* 
hut which might be read oR by estimation to hundredths, was 
•ttaoh^ to tl^ back of the clock case at the bottom of the peu'^ 
dnltim, to give the arc of vibration. 

** * ]^h clock was furnished with a triangular suppoirt of wood 
cjQptrived by Hr. WoUastbn, and so fim^ arraw^d that ^re 
appears no reason to apprehend any motion in the point of bus- 
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pension ; and it is sufficiently obvious that no change can take 
place in the length of the penduluniji but such as may arise from 
a v^ation in temaerature.’ ** ■> 

Assuming the length of the pendulum vibrating seconds in 
the latitude of London, viz. 61® 31' 08*4" at 39*13929 inches, 
‘which has been determined by Capt. Kater, the following table 
is given by Capt. Sabine, as presenting its lengili at each of the 
stations at which the clocks have been set up, deduced from the 
observations detailed in this paper. • 


Places of observation. 


London. ... 

Brassa. 

Hare Island. 

Melville Island. ., 


latitude. 


61° 31'•08*4" N 
60 09 42-0 
70 20^7*0 
74 47 12*4 


of tiie pendulum 
vibrating SMoads. 

ln<dtee. 

.... 39*13929 
.... 39*10029 
.... 39*1984 
.... 39*207 


Capt. Sabine*s paper conclades with deductions as to thf 
figure of the earth; and he gives the following table as 
ing tlie diminution of gravity from the pole to the equator^ and 
the resulting ellipticity of the caAh deduced from the preceding 
observations ; and the method followed in obtaining these deduo 
lions, C!Iapt. Subiiio states to be the same as that described by 
Capt. Kater in the Philosophical T’^ansactioiis for 181^, p. 42U, 
421. 

• Ihuunution of gravity. Elliptidty. 

London and Brassa.*0066066 .... 

London and Hare Island *0056082 .... j-j 

Brassa and Hare Island.'0056139 .... 

London and Melville Island . .. *0065258 .... 

II. Home Observations and Experiments on tjic Papyri found in 
the Ruins of Ihrvuianeum. By Sir Humphry Davy,'Bart. PUS* 

This paper contains, first, a detail of the author's early expert 
meiits in England on fragments of papyri; secondly, a dcscii’p- 
lion of the rolls in llic museum al jvaples, and of some analjtioftl 
ex]jeriuieuts made upon them; thirdly, a detail of the various 
* Iclieiuical processes carried on in the museum at Naples on the. 
MSS. tnid of the reasons which induced SirHumphry to renounce 
his undertaking before it wuS completed; and lastly, some 
general observations on the MSS. of me ancients. 

A** chlorine and iodine have no action upon pure carbo¬ 
naceous matter, and a strong attraction for hydrogt ii, it wa« 
conceived thsit they might bo employed to destroy die matter 
which occasions the amiesion of the leaves, without injuring 
the carbon of which the ink is composed. 

A fragment of a brown MS. t^e layers of which were, 
strongly adhererit, was immediately acted upon by being plaowl . 
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in an atmosphere of chlorine, and tho letters became niuch 
more distinct; the vapour of iodine had a sensible, but less 
distinct action. , ^ 

In using chlorine it was found necessary to employ only a 
small quantity of it, and when the temperature was properly 
regulated, the muriatic acid vapour formed assisted the sepa¬ 
ration of the leaves. 

The number of MSS. found at Herculaneum was stated to 
Sir H. Davy to be originally 1696; of these about one-fourth 
had been operated on or presented to foreign governments ; and 
on inspecting the state of those which remained, it did not Bjy- 
pear that more than from 80 to 120 offered proper subjects for 
experiments; and this estimate afterwards appeared too high. 

Sir Humphry remarks that .the persons to whom the care of 
the MSS. is confided, or who liave worked upon them, have 
always attributed the appearances which they possess to the 
action of fire, more or less intense ; but ho is of opinion that 
the operation of fire is not at all accessary for producing such an 
imperfect carbonization of vegetable matter as that displayed by 
thu MSS. and he strengthens his opinion by observing, that at 
Pompeii, which was covered by a shower of ashes that must have 
beeucold, as they fell, at a disfeince of seven or eight miles from 
the crater of Vesuvius, the wood of the houses is uniformly con¬ 
verted into charcoal; yet the colours on the wkilb, most of wiiich 
would have been destroyed or altered by heat, are jierfectly 
fresh, and where papyri have been found, they have ajipeared in 
the form of lyhite ashes, as ofiburnt paper. 

Sir H. concludes, that the diflerent slates of the MSS. 
depend upon a gradual process of decomposition, by the action 
of air and water; the results of the action of heat upon the 
different specimens of the papyri proved likewise that they liad 
never before been exposed to any considerable degree of temper¬ 
ature. 

Only one method, and that a very simple mechanical one, had 
been used for unrolling the MSS. It consisted in attaching 
thin animal membrane by a solution of glue to the back of the 
MSS. and carefully elevating the layers by silk threads when the 
glue is dry. This, however, was found to be attended with 
some inconvenience, which Sir H. Davy proposed to obviate by- 
mixing the glue with sufficient alcohol to gelatinize it: in this 
mode, the alcohol, from its greater lightness, penetrated furtjier 
into the papyrus, but produced its greatest effect immediately on 
the -first layers. Effier was also tried by Sir H. Davy, and found 
to be efficacious; it was applied by a camei^s hair brush, with 
precautions, for which we must refer our readers to the paper, gs 
well as for other experiments. 

For some time, Sir H. Davy states, that he was at liberty to 
choose and operate upon specimens; but even after the efficacy 
awl use of the new processes were fully allowed by the unrqllers 
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of\he Mubeuin, such obstacles were Uirowu in the way as to 
induce Sir H, Davy to desist from aU further operations. 

^ This pa^er is accompanied with several engraving of copies 
oHl few of the fragments, selected from nearly 100, for the pur¬ 
pose of showing their nature, 

(.To l>e continued.} 


2. An Acrount of ike Interior of Ceylon and of its Inhabitants, 
with Travels in that Island. Jiv John Daw, MD. FRS. 

Dr. Davy informs us in the preface, that his work is formed 
from original materials collected^ in Ceylon dunng a residence 
on that slalion on the medical staff of the army from Aug. 1816, 
to Feb. 1820. 

The substance of (he three first'^Tliapters is on the physical state 
of the island in gencjral, and ou some particular branches ,of 
natuial liisiory; and it is to these chapters that our atten¬ 
tion will bo particulaiiy directed, though much curious ijautt 
In contained in other parts of the book which hS,s been col¬ 
lected with a judgment and perj^evcrance that justify the ge¬ 
neral and high estimation in which its* author’s abilities are 
held. 

Dr. Davy remarks that the name of Ceylon, familiar to us, 
but unknown to the languages of the east, is derivcch probably 
from Siuhalu, the ancient uppellytion, for which Lakka, and in 
P.ili, Lanka, is now substituted by the natives and commonly 
used. The island is in the trojufi- of Cancer, situated nearly 
between the parallel of 6° and 10*^ N. latitude, and between 
and 82° E. longitude. 

We shall now proceed to make extracts from the observations 
contained upon the subjects most interesting to our scientific 
readers under various heads. ‘ 

(ieo^raphical Nolices of the -The country is low, and 

almost flat, w'ith the exception chiefly of the southern extremity; 
Ailam's Peak, the iSainenefla of the Singalese, tbo most Joiiy 
m 4 >untain of Ceylon, is about feet perpendicular height, 

pud Nainaua Cooli Kandy, which there is reason to infer is the 
next loftiest, is about 6,648 feet high. 

The character of the interior, in relation to surface, greatly 
varies. No where is the distinction of high and low land more 
obvious. With tolerable precision it may be divided into flat 
country, Jiillj, and mountainous. The mountainous division is 
skirted by the hilly, and the latter is generally bounded by flat 
^f.untry. Dividingthc island into two equal parts by an iniaginary 
line across, from west to east, the mountainous regions will 
occupy the middle of the southern half. The centre of this 
region is about 7° N. and 80° 46" B? Its great lengUi is about 
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€7 miles, and its greatest width about 53. It is not easy'to 
describe with accuracy the boundaries and extent of the billy- 
division. Ihe features of each of the three divisions of the 
interior are i^ecessarily peculiar: grandeur is * the charaoterituc 
of the mountainous, beauty of the hilly, and sameness of the 
lowland country, which a covering of luxuriant vegetation, with 
few exceptions, spread over the whole, does not tend to dimi¬ 
nish. In few countries do mountains exhibit greater variety of 
forms and directions. They most frequently occin connected 
in chains, and terminating in rounded or peaked suintuits. Ido 
•not recollect a single instance of a .solifary insulated mountain. 
Their sides are always steep, and occasioiial]> pi^cipitous and 
rocky. In some parts, the chains of mouutaiu ol*‘ Tve a paral¬ 
lelism in their course; in other„parts, evciii i ’it* j momi- 

tains do not correspond with any reguianfj m iivi 

By some inquirers it is supposed that a ^•rl(Yl ^l»t’l 
be traced between (he propoflioual heights ol th m lO d 
the depths of tiio adjoining valleys. i\< \ i, s i ih , >,> a 
supposition is not applicable to (Vylon. 'llic t'oious ^ 
'“Vrtsaneo.of there being no lake*, not even a sinj'e oJ 

among the mountoius, i*. alone uluKts* siifH nm to the 

iallacy of the precedingconclusjon. 

In the highlands of Scot Kind, wIkh th*' l< h' < •!. euti >*ti 
2000 feet lower than Adams Peak, thtu . m • uU" 
exceeding in depth 600 leel. am) d i" b.trdlv ■(>!)(' fn ,t)pp 
that lakes^ofproportional depth evil es.ist( 1 r iti'ilhot » 
since been filled up by the deli*lu‘ oliial,-, li<*K n'at 'i, u. m** 
liable to decay and be disiutcgiatod tha»< the v K , v»{ il, uu>'nj~ 
tains of Scotland. • 

Geology and Mineralogy of —In n . i* •mtiipi’j: i’^ !<i 
be observed of that order and sueetsbio'i <*1 lot k^ < st ^ v u iu 
Saxony and in England, and in many olhm ]>a.ns '1 Li’Topv* 
Uniformity offormationis the mostiemaikabh* 1< atuu m ihc ■>»- 
logical character oVthe island. As far as my inlormatjou exit luls, 
the whole of Ceylon with very few exceptions consists of pinni- 
tive rock. Another remarkeble geological circumstance is, that 
though the varieties of primitive rock are extremely minu'iou*, 
and indeed almost infinite, the species are veiy few, and stldrm 
well defined. The most prevailing species is granite, or gneiss 
the more limited are quartz rock, hornblende rock, and dolomite 
rock, and a few others, which may be considered, perhaps, with 
advantage under the head of imbedded minerals. 

The varieties of granite and gneiss are innumerable, passing 
from one to another, and occasionally changing lheir*'charactt‘r 
altogether, and assuming appearances, for which, in sma^ 
masaes, it would be extremely difficult to find appropriate names. 
Regular graoite is not of very common occurrence. One of the 
best instances I know of it, is in tlie neighbourhood of Point de 
^ Galle, where it is of a gre^ colour^ fine-grained. Graphic 
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of a-bright‘flesh colt^* felspar my^ i 

thia hexagonal or Ms^^jnal^i^es, that om he,taa||r.: 

different in appearanee than a®fl ^nsve^^ 

fmcture of the rock, Neither is* sfeiute G^mon* /It occnrs^, 
rather forming a part of rocks of a diflereat kind,, jin 

mountain masses. Well formed gneiss is j^rh ahnndafit,!^^ 
granite. Its peculiar structure may. be seen in many iplaoe^,bat 
no where mc.e beautiful than at Atnanapoora, iri tlte.Knn^ieip, 
provinces, wiiere it consists of white felspar and qnarta ip!!^ 
tiiu>’v cvvst'i^boe state, with layers of blat^ mica, contaidir^, 
di‘-‘<ominui:cil t Migh it numerous ciystals'of a light cbloUfnd 
2 The 5Vi',>iC‘ limited varietktfe of priantive rock, 

irrn'i)i(HKle, aod ‘b/Iomi*'-' rock, seldom occur in the fQi'fl3j,vnsf 
luouutaii) D" ^ ' .j.' '/'./■ 

’I' i' nbcddcd masses is abundant ip 

dit ,. . milk-white, translutent, full of 

I .';s, .\e IS to n-nqiud one of unaunealed,glass-r- ■ 

P*r-^ f v'.' . se iMfl pffu'iitive greenstoife are far from uncom«' 
hi' •' 'OmO no iiiitire maintain or hill that I 

■ ‘'i b:;i < pari of maviy, particularly of Adaki!*S- 

uad , ilo, ai , mouuruios adJoimag^Kand^3fc. /; /p- 


V ■\x. lP’ t.}ou riiite are abiiost as uumerons as those of 
v.h^-. a IS snow-white, generally crystaibnej^ 


den bh'bly cr^.-.u ’.d c, imposed of rhombs that are easijtjr 
NT-|,van*',v' by;! bion\ la' rar*ei> finely granular, I ibnhfl 

Kpex.ime!i of '' Inghly es , lailine kind, of specific gravity 

I'bd, {'.0(0pft>.-A;i , , 

* X „ .1 ' •' 

Oarbonnte of magnesia.... 66^0 

Carbonate of lime.- 

Alumina.i... 4’I 

Silica ..y.... o., 1*0 

Water..... 2*0 

■ lOOiO ^ ,, 

A very fine granular kind, of a beautiful whitenes^^ well 
adapted for statuary purposes, is found in the neighbnilifhoed pf 
Eort Macdonald. A specimen of it that I tried was ,of ^peN^e 
gravity 2*'X4 j and jcoJatained only aTeiy small propo^oh.of^dar* 
bonate of magnesia. . The varieties of most impormnce ;,ak^ii^^ 
tflres of dolomite witti felspar and mica, and 
in;robks of tbiS’kindthat thpiulyecaves qfthe^intmiSare 
.dn-externai character .and ftrm^prf, .the vattn]^^' 








its 53. It is inot easy to 

describe. wkh. accm^y tbi^ jbotind«^es and extent of the hilly 
di^ton.; fealazes of each Of ihe tlufee divisions of the 
interior !%ec^sari!y pec^ar: .gnmdeor i$ the characteristic 
or the mountainous, beau]^ of the hilly, and satiaeness of the 
lowland country, which a Covering of luxuriant vegetatioii, with 
few exceptibfas, spread otOr the whole, does not thnd to diini^ 
nish. In few countnes do inonutains exhibit greater variety of 
foatnas and directions. They most frequently occur connected 
hamhimns, and termitiating in rounded or peaked summits. 1 do 
not'recollect a siuj^e instsmbe of a solitary insulated mountain. 
Their sides are always steep, and occasionally precipitous and 
SOJEiry. fei some parts, the chains of mountain observe a patal- 
lehsm in their course; in other.paits, even neighbouring moun¬ 
tains do ncit correspond with any regularity in their direction. 

By some inquirers it is supposed that a correspondence may 
be traced'hetween the proportional heights of the mountains, and 
the depths of the adjoining valleys. As a general rule, such a 
supposition is not applicable to Ceylon. The curious circum¬ 
stance of therre being no lakes, not even a single stagnant pool 
among the mountains, is alone almost sufficient to show the 
hdlacy of the preceding conclus'on. 

In the highlands of Scotland, where the loftiest mountain is 
20(30 feet lower than Adam’s Peak, there are ma% lakes 
exceeding in depth 600 feet, and it is hardly credible to suppose 
that lakes of proportional depth ever existed in Ceylon that have 
^nce been filled up by tlie deir-tus of rocks, little, if at all, more 
liable to decay and be disintegrated than the rocks of the moun¬ 
tains of Scotland. • 

Geology and Mineralogy of'Ceylon. —In Ceylon, nothing is to 
be observed of that order and succession of rocks that occur in 
Saxony and in England, and in many other parts of Europe. 
Uniforraity of formation is the most remarkable feature in the geo¬ 
logical character oc the island. As far as my information extends, 
the whole of Ceylon with very few exceptions consists of primi- 
rive rock. Another remarkable geological circumstance is, that 
though the varieties of primitive rock are extremely numerous, 
and indeed almost infinite, the species are very few, and seldcm 
wefl defined. The most prevailing species is granite, or gneiss ; 
rile more limited are quartz rock, hornblende rock, and dolomite 
iT 0 ck, and a few others, which may be considered, perhaps, with 
advantage under the head of imbedded minerals. 

H^he varieties of granite and gneiss are innumerable, passing 
one to another, and occasionally changing tlieir^haraeter 
and assuming appearances, for which, in small 
masses, rii ^euld be extremely difficult to find appropriate names. 
Betteris not of very conimoh occurrence. One of the 
best instances t know of it, is in tiie neighbotiriiood of Point de 
Oallte, wliere it is of a grejr colour, and fine-grained. Graplric. 
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th^hexa^oi^l or’trfagom'ali^hfifjea, ^i'^|ii'at,T^^iiig' e^i|'’be.po3#r' 
flrfle’reht in appearaaoe than aa^-)ttansvi^ar:' 

fracture of the rock. ' Kcither is slemte cafempn,^ It occi^^ 
rather forming a part of rocks^of ^ ^i|ere^^ 
mountain masses. Well foin^ed ^eiSs abuEdfaht^&t 

granite. Its peculiar structure may |3,e seen m mahjr y^ace^^ b 
no where more beautiful ^han at Amanapoora, in %ie ISanflyj^ 
provinces, where if consists of white felsp^ and qnarta 
finely crystalline state, with layers of blas^ mica, contaidlpg;^ 
disseminated through it numerous Crystals of a light, coiopjnd. 
garnet. The more limited varietk^^ bf primitive, rock;, as 
hornblende, and dolomite rock, seldom occur in the fornajV*^ 
mountain masses. : . . 'J -.,, 

Quartz in large veins and imbedded masses is abundant 
granitic rocks. It is in general milk-white, translnCent, ’ 
rents, and so very friable as to renjindone of unannealed gla^*. ;. , ; 

Pure hornblende and primitive greenstorfe are far from unc®)^' 
mon. They constitute no entire mountain or hill that 
aware of, but they form a part of many, particularly ..of,Adain's 
Peak, and of the hills and mountain? adjoming?K,and 3 lfc. , . 

The varieties of dolomite are ahnost as numerons as 
granite. When purest, it is snow-white, generally c;iprstaHi®i?,^ 
often highly cry.stalline, composed of rhombs that we 
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A^ very fine granular kitid, of a beautiful wb^mesp^ .well 
adapted for statuary, purposes, is found in the neighbourhood cff 
Fort Macdonald. 4 spotjitaen of it that I tried was of^pecSfic 
gravity 2‘'S4, and contained only a veiy small propoitidh of'C^P* 
bonate of ma^es^.,. The varieties of mo^impoilahce.^ft^bc» 
tflres of dolomite with fel8pa,r and mka, and dven 
in rocks of this kind that thehltre caves 
dtj. external. character amid rithe '*yari©t«^^i 
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^^renj^able too for the number of ;rare 

for the emaU variety of the ordinary species: thus, 
m^ralogical character, quite oncntol, better fitted for 
(^ow than dtility, for pomp thmi profit, 

Ife miuetal.productionB mayhe considered under t«« 

Sdy. those that hhlong to Fhoifio rqct, and those tlia 

hitlierto found in Ceylon are of i.^ 
^Fi^uX. Iron, in different forms. 

^jffused, and tolerably abundant. T have met v\iLii the toU g 
^cies: Iron pyrites, magnetic iron ore, specular iron ore, re 
^natite iioe Son ore, and t,^arthy blue phosphate of iron. Ke 
IS^ite ll'^ hog iron ore are more common than 

n ^ froaT^ese ores that the natives eKtract the met^s. 
S uvrites is W : it is to be met with at Ratnapoora, in Saffra- 
.’^;fIWmmatea through a grey felspar 
SirW' sd'MountCavinia, on the sea shore. Magnetic non ore a 

lOv ahd in a granitic rock at |Catabowa, m Welassey, and 

^MMansahese vizm grey manganese, or the black omde, is 
' C%fcn. \^^RrstdiscpYered.|;,'abouttv^^ ago,, 
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ttfefit or qmt^ m Tocfc-en^, 

ahH p'ras^i ’'iRxset'Cty b^th massive 

and' cry'stailfssedj' pf varioiir eplpurs,; ^pod‘'l|lttality, 4lnd in lar^c 
'■masses;T^e n^iiyfes .use i^miiitiad'bi glares;for'I^e 'lenses, of 
'6pectaoles|'‘’^^e&ploTit tbo foTOhiamen^rpui^i^s^^ and in ' 
statuary; Aiaediyst, mso^ 5s pretty abundant. Vety bea^iful 
specimens'df this n^ieilil ape found iii the alluvion, derived fmtti 
the decom^^tion of gneiss and granitic rocisis, in Saffragam anJ 
the ^evfen Kories , t hav e seen a iar|;e crys^ of it, lately found 
hear' RuaipCv^lle, containing apparently two distinct drops of 
water. Rdlsh quarts, which is pfetty common, is often found in 
the same place as amethyst, Ceylon produces the finest cat*s- 
eyes in the world, indeed the only .Mud that is high^ esteemed, 
and that brings a high price. Prase is a variety dfqnaitrtilar' 
is of rare occurrence in the island. The second species, iron' 
flint, is not uncommon in the Kandyan catthtiy. ‘the third spe¬ 
cies, chalcedony, there is strong reason to suppose, exists in the. 
mountains of, the interior. The fourth species, hyalite, is* 
extremely rare; I have met with it only in a nitre Cave in Doom- 
bera, partially encrusting a granitic rock. * ’ 

Belonging to the schorl family, € am acquainted with two spe¬ 
cies only thht undoubtedly occur in Ceylon, which are topaz and 
schorl. The topaz generally pas^s under the name of foie 
white or water sapphire.” It is generally white, or bluish or 
yellowish white ; it is commonly much water-tvorn, and perfect 
qrystals of it are very rare. Schorl I have not found in that 
abundance I expected: common schorl indeed is not'unconpaibiii. 
Tourmaline is rare ”; the few specimens 1 have*seen of it of^foe 

f ’reeh, honey-yellow, and red varieties, were of bad quality, and 
could not ascertain tiioir ipCTility. It is the opinion of some 
writers, that both the emefald and beryl are found in Ceylon^ 
The former certainly is not found, and it is even doubtful if the 
Jatter is. Of the garnet family, three species occur in gneiss or 
granitic rock; viz, thie garnet, pyrope, and cinnamon stone. 

The Zircon family is richer in Ceylon than in any other part 
of foe world. ‘ Besides the two well established species zircon 
andi hyacinth, 1 have met with a third, massive, opaque, and 
uncfystallifted, apd. bf a dark-brown Colour; I have speciniens 
of it weighing two: or three ounces from Suflragam* • 


species of It, viz. spmell, sapphi|*e, corundum, and chrysbbejfm 
qccuf,T h^fove, in gneiss, or granilic rock. - 3pmell is compara*' 
tiV)l^ rare; sapphire is mu^ morb common. 
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jmode or’mduciri^vto^S' fcM^br, atii^ ' of' wotk^ri#- imp. whioM 
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•fdr its simplicity.- ’fhe mbst-complete Siagalese smeiiiing-tmiape^ 
that I ever yisithd eon^istpd of two small furnaces upd^r # 
th^^tiDhed’' 41 fed. ■ ■?:'.; 

Sitk^.'^The salihe productions Geyloh are ife- from'iimne^ 
rousv ThV only salts, the existen^^ of which Tliave ascert^dbxe# 
in a satisfactory manner, are the fofitowing'^ viz. hitra^ mfew^fee-of' 
lime, sulphate of magnesia, alum, and commopr ssalfe 13ie^ 
salts, with the exception' of common salt. liay#< beem 


salts, with the exception., of common salt, liay#< beem 
hitherto in the inferior only, and in certain caveSj wherej^^not^, 
Being liable to be washed hway by the heavy tropi<4irains/i®^ 
adinit of being detected. ' 

Nitre and nitrate of Uhxe ate of*frequent> occurrence. Jhdging^ 
fifom four nitre cave® that I have visited, and from the specatrens!*.. 
of rocks of severed more* that I have examined, t Believe that? 
they are all very^ similar; and that the robltin whiob thpy 
in eveiy instance, contains at least felspar apd carbonate of lltn^^ 
from the decomposition of the former of Which, thealkalineha^^ 
of the salt is generally derived, and by the peculiar influence of 
thedatter (yet not at all undefstoodij op the oxygen and azofo pf 
the atmosphere^ the acid principle is generated: 

Nil7'e‘Cave oj^ Memoora. —The first view of the plac®/Was 
exceedingly striking. A large cave appeared' in a.perpen'^'bolar 
face of rock about 300 feet high crowned* lyith forest^ 
base of which was astageOfpIatform of rubbish, tlmt seemed in . 


’rocky and steep, rapidly ascending inward, andf its 
was! hayroiyl^^d dark, Tb fecititate the accent, fe^ersyretc 
placed in the mosb difficult situaridnis. Ihe natbtW. of the-rbek 
of ’which wal^ of the cave are formed, has '^eady^lieen 

desmibedy; whom I found their labburis^'Mdtt 

nmaber, w^e thferfiidest setbf artificers-f eyei^witnessed'i'i^ 
bedies almost halW were soiled With ditf,, ahVb 
beard.a apd^j'hair'w^‘*ma||^d.' ‘^d.-povydfere'd'' 
\*l^en'J,ar#,ed;rtirey:-, were'occupied; .not Ih the cave,'but 
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^^ 100 $. from its sitnpli~: 

ied from-U' 
36 ;-^^i|ii'lidrss^ero ''^ ■ 
ported^by sticks; and 
^l^d' indeed- ' 

assond^'4 of iwons sissoS.. Tb)P c^e may bd'^Osider^d partly 
^far^V ^d pair%^artificiaJ?^ -I was daring tbo .> 

yeaTS^^.|pa‘^«ix.i'months '• rn^ the .'dry, s^^a!n,, it has., been’-*- 
' afohady^work^di a^ eaoh min eaipioyed^^Was Tcqaired to"^ 
’.ftrfjtish ja load bf niti'e^-WhiOh is about oO pounds/tb the royal ; 
'll^tOres;'^^'*'' ' _;■- ‘ ,, ' ',; 'o',',- ■ 

• ’ i^altpi&tre?^The preparing of saltpetre/ and* tiie maanfiicture of 
gimpo^der, are arts which thfe Singalese, for many yeaj’s,'have 
’oonstandy practised. 1?he pr^^ of preparing the salt, in 
udiffei^l'parte of the country,..was veiy similar. When the salt' 
V^euwed’impregnating the surface of the rock, as in the cave 
^earMemoora, tlm surface was chipped off"with small strong 
..taxes,, and the chipping by pounding were reduced to a state'of 
^O^efv This powder,'or the loose fine earth, which, in most of 
' tike cayesj contained "^e saline impregnation, was well mixed 
/.with ap equal quantity; of wooB-ash. The mixture was thrown 
.‘on, a’filter formed of matting, and washed with cold water. The 
washings of the earth were collected in an earthen vessel, and 
. .evaporated, at; a boiling temperature till concentrated to that 
ii degree that a drop let fall on a leaf became a soft solid. The 
^concentrated^solution. Was set aside, and when it had crystal- 
litefid the whole tvas put on a filter of mat. The mother-lye that 
^ passed through,'still rich saltpetre,, was added to a. fresh 
weak^ solution to'be evaporated again ; and the crystals, after 
having been examined, and freed from any other crystals of a 
,:iihflerent fortri, were either immediately dried, or,, if not suflS- 
. bientiy^re, fedi|solved and ciystallized afresh. The operations 
/^t described’were generally carried on at the nitre caves. In 
tho l^bbihce of t^e Seven Korles> besides extracting the salt at 
the-Oh^e, theworkmen brought a quantity of the earth to their 
houses|where,'keepmg' it dndef a shed protected from tlie wind 
, andrah*^’ withont any addition excepting a little wood-ash, tliey 
^^tain frbm it every third year a fresh quantity of salt. * ‘ 

th^^ mode of manufacturing gunpowder. 



8. 1^e proportions commonly employed are five parte 
y 3and one ^each of the othbr ingredients^^of sulphur 
‘; /iThe charcoal preferred is of the wood^of 
Thedngredipi^,. moistened;weak 
/ ivatei^ mid a litticTbf me hnrid jmne/iof 
ground togethirr bet^bn two/dat atones, on pe^nded'fn a t^ce 
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masa.ii/e3l^oS^d^to/'tk©^sW8lt&i|^;;i'^''dry . 

doae;^ fit4 ''BO#attesa^^''.k'. wt ■ ' grafitittkteTt/ .ai^-Jt/i5. 

' usiai^^m i^e3.^te^|ia -6par0e"?|^P'diky impalpabjel^c^* -: 
Cottsideritig ^e mleness qf. ilie. maliiqcl^ tfie^aapo wder is - 

than coaHiTie expected. Sjoj^p-spednaens et’ it that have 
examined indamed^ e^qded ^ry strongly, aii4!^. 

'hateieit httfe^Wsidwe* ^ . ■-'- 

- Common Wit fibrins, in ^eat cjnanilies ih'^rtain Idkes on . 
searshore, bnt pf rare oocurfence indeed in '^e interior, exce|it; . 
in very minute quantity. , ;Pr.: Pavy has. g^ven' a, detad^ > 
account of the mann^ in iwthich salt is procured, and is ^ci- 
dedly of opinion, '^lat the sea is the source from which thpaalt, 
is. derived, add that^vaporaridn is the cause of its production or 
forming.' -.'A-. • > 

Dr.ADavy qbserres, that the importance of the subject is 
greater than, it may appear to a ca^iual reader, the monopoly of 
salt of the Megam-pattoo yielding, government a revenue of at 
least 10,000/. a year, and the whole island being almost entirely 
dependent on this, district for the supply of this, necessaiy of, 
life.-, He adds : Wpre the salt lakes scientifically mapaged,i:lf(£yT 
might be made to yidd not only any quantity of common salt to 
supply all India, but almost an^ quantity of magnesia might, 
be extracted from the> residual brine. ^ , 


Jeine/Zery.—r>The.3iUgalese work in gold and silver with consi.. 
derable dexterity and taste; and, with means that appear, very 
inadequate, execute articles of jeweUery that would.'be admired 
certainly in this coupliiy, and not Very easily imitatedi The best 
artist requires only the following apparatus, and took :—a low. 
earthen pot full of chaflp or saw-dusj^ ou which he makes a Ubl^ 
charcoal fire ; a small bamboo blowpipe, about six inches long, 
with which he excites the fire; a short earthen tube or .node, 
the extremity, qf which is placed at the bottom of the fire, apd 
through which the artist directs the= blast of the blowpipe ;.bwo 
or three small crucibles made of the fine clay ot ant-hills; a pair 
of tongs; an anvil; two or three small hammers; a tile ; and to 
conclude the ,list, a few smUM bars of iron aiid brass, abopt two 
inches long, differently pointed for different, kinds of work. It 
is Astonishing wliat an intense little fire, more than sufficieb^ 
'Strong to melt silver and gold* can be kindled in a minutes i» 

the way just described. Such a simple porteble deserves 
to be better known; it is, perhaps, even deserving the attention 
of the scientific experimenter, and-may be Useful to Idm whenhe 
wishes £0 excite a sintdl fire,,larger than can be produced by the 
common l?low-pipe,;and he not a foige at command. ; The 
success of . the blfie; Cingalese forge depend^-a, good .deaL.-o^^ 

' fihe' bed of the fire^bUing coi^osed of a combueriilde materb^ 
and a; very bswl conductor of heat;=\ : X;. '-j - 

It ,would be tedious to enumeratertth© rarity of work a 3pi|||iie 
■ blaclUmitb da; (Equal :te;;Jd0]^,'jabdAeven:';i|hnd^ 
batigls, do not expend bis abiutifesi ^he workmanship is indeed 
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c^arte, and tiol; to he praised^ but still tbey answer pret^ well 
tbe purpose for wliiieli tn^ were intendedf andgbe satisraction 
to tbose u'odcsquamtod witli better, the smiths use a compQ'*}^ 
1x011 m a hone in ahaipening kiures». and cutdng-^instruinents^ 
that is.worth nodci)^. It is made of the eapkia resin and 
cqmndunu The corundum, in,a sfcalie of impmpablfi povwier, is 
mbied.with the resin rendered (iquid by heat, and well incorpow 
xatedt. The mixture is poured into a wooden mould, and its 
enr&oe levelled and smoothed while it is hot; Ibr when cold, it 
is extremely hard, hb is much valued by the nadVes, and pre^ 
• ferred by them to the best of our hones. 

In concluding our extracts from this volume, it would be 
iujusiice to the author not to remark, that it is written in a 
plain and clear style, and embraces many topics of general 
lafcusnation. It is embellished w'illi maps, numerous en^ravfaigR, 
nxid cuts, which serve well to illustrate the entertaining pav> 
tiffiuhirs contained in the text.' 


Article XV* 

Proceedings of PhilosQpliical Societies. 

, UO^AL SOCIETY. 

IVbi?. 8.—first meeting ef <he Society took place this day, 
when the Croonian lecture, on the “ Adjustment of tlic Bye,’^ 
by Sir E. Home, Bart. wat. ooramenced. 

Nov. 15.—The above lectifrewas continued and concludedf.* 
Nov. 22.— A paper was read, entitled, “ Experiments to deteiv 
mine the Amount of the Dip of the Magnetic Needle in London^ 
in August, 1821By Capl, E. Sabine. 

Nov. 30.—This# being at, Andrew’s Day, the Society field 
their annual meeting, when the following gendemen were elected 
-Qfiicers for the year ensuing: 

PidSide)!?.—*Sir Hun^lury Davy, Bart. 

Treasurer. —Daj^ies Gilbert, Esq. MP. 

William Thomas Brande, Esq. and Taylor 
C!ombe> Esq. ' ^ 

<>i4y^tii7.---Bishop of Carlisle; b. Hatchett, Esq.; .1. F. W. 
He rschel, Esq.; Sir E. Home, Bart^; John Pond, fesq,; W. H. 
Wollaston, MD.; Thomas Young, MD.; Earl of Aberdeen; 
Hatthew BsuHie, MD.; John Barrow, Esq.; B.C. Brodie, ; 
Wifijuni Hamilton, Esq.; James Ivory, E^q.; Marquis of Langr 
^QWne; AJesomder Marcet, MD.; Thomas Murdoch,, Eiaq.; 
^ir Robert JSeppings, Kbt. 

Sir H. Davy, the President, delivered a discourse on presenting 
Copies medals, J, W. Hersche!, Esq. and Capt. Edgtmnd 
*t5abine, RA, In the hmits to which we are necessarily restricts^ 
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it isfquite ii«qppsmbl€,to do justice to this discourse, or^to^ CQUwy» 
to the reeder adequate icba ot' the profouud atteutiou au® 
TP^spfect with which it was received hy the Society but we sHalh 
aUempt to sketch au outUue of some of the more strikingp'Uiadi 
iateresdug parts of it. • 

TbelPj^dent began by obaerviug, that the progress of disc©* 
very is always an agreeable subject of oonteroplaiiou, whiobfi©’ 
inore^ed when itanses from the talents of our own countrymen, 
especially when connected with the power of* distingujshing 
them by a lasting token of respect The President then statadi 
his conviction that the bociety would participate iw the satislao^’ 
tion he felt in the decision of the Council, in awarding Copleyi 
medals to the gentlemen already named. 

Alluding to the labours of Ms. Herschel, btr Humphry Davyr 
obsei’ved, that no branch of science is so calculated to excibh 
admiration as the sublime or traqscendental geometry, as show¬ 
ing the wonderful powers of the'human mind, and deinonatroting 
the beauty and wisdom of the system of the universe, U mmii 
be gratifying to the Society, he observed, to see Mr Her- 
schei who, at an early period of life, had gaiae,d academiem*' 
honours of the highest kind, buccessfully continuing his pursuit 
of that kind of knowledge by winch, fronj the labours of Newton, 
tlie Royal Society had acquired so much glory. Sir Humphiy 
then mentioned that Mr. Herschel has contnWed four papeia 
to the Transactions of the Society on pure mathematical subjects; 
the merits of these, he observed, could only be appfeciated by 
deeply studying them. Mr. llets<jhel,the rresideut contiauea, 
had not confined himself to the invention and development of 
formulae, but had made important^*applications of them, and that 
although the higher mathematics stiongtheu the reasoning facul¬ 
ties, and afford intellectual pleasure, yet their grandest end and 
use are in solving the physical pheiiomeim of the universe, and 
modifying the properties of matter. Sir II. then alluded to two 
other papers of Mr, Herschel, in the Transaefions of tlie Society, 
on Pnyisico-Mathematical subjects, connected with optical 
phenomena. In the first of these papers, on polarized light, the 
author was stated to have added to the subject, by some novel 
investigations, and had reduced the explanation of the phenoiuesm 
•to one general fact. In this paper Air. Herschel had extended 
or modified the views of others, but the second on the aberra* 
tions ot coiupuiuid lenses and object glasses was more original, 
and was, as the President^ observed, on a subject highly im¬ 
portant to practical optics, by enabling artists to substitute 
mathenifttical rules for empirical methods in working then, 
passes ; thus adding, said the President, ** to the •inomenaa 
obligations owing to the name of Herschell in evrry thing Coxt- 
nected with the progress of modem astronomy, anil the kanyp 
ledj^ of aclestial phenomena.'^ 

Jn pmiwiting the medal to Mr. Herschel> tUe^ 
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tianied bim to receive it as a nmrk of tbe respect and admira^ 
tion of those tiilents which he had applied with se much z^at 
and Sucoebs ;„and to preserve it as a pledge of future exertiop?.» 
ill the cause of science and of the Royal Society; and he as¬ 
sured him that he could communicate hlh labours to no public 
body by whom they would be better received, or through whose 
records they would be better known to the philosophical world. 

Mr Herschel/’ the President observed, ** was in the prime 
of life, in the Iwjginiiiag of his career, and had powers and ac- 
ipdremeuts capable uf illustrating and extending every branch 
Uf physical inquiry; and in the held of science, there were spots 
not yet investigated, or not yet cultivated. Where the laws of 
sensible become connected with those of insensible motions, the 
mechanical with the chemical ptienoraeua; he observed that lit- 
Re was known; and that in electricity, magneti&ra, heat, the re¬ 
lations of the crystallized forms, to the weights of the elements 
of bodies, there were a uumbet of curious and important ob¬ 
jects of research. 

May you continue,” said the President, in concluding his 
*lKddresB to Herschel, to devote yourself to philosophical 
pursuits, and to exalt your reputation, already high, * Virtutem 
extendere factis/ and these pui'suit>s you will hud not only glo¬ 
rious, but dignified, useful, and giatifying, in every period of life: 
this indeed,” continued the President, “ you must know best 
in the example of your illustnous father, who, full of yeais and 
of honours^ must view your exertions with mhnite pleasure, and 
who in the hopes that his own nnpenshuble name will be perma¬ 
nently connected with yours in flic annals of science, must look 
forward to a double immortality.” 

In speaking of the researches of Capt. Sabine, the President 
observed, that the expeditions to the Arctic regions, which had 
been planned with much liberality and sagacity, had awakened 
strong interest in the public mind, and he observed that it 
would be unnecesskry to point out the particular merits of those 
bold and enterprising persons who had devoted themselves to 
the cause of science and their country. 

As, howevei, Capt. Sabine had been appointed Astronomer 
and Philosophical Observer to the two first of these expeditions, 
in consequence of thb recommendation of the Council of the* 
Royal Society, they had thought it right to express their sense 
of his merits by awarding him a Copley medal. 

The President observed, that Capf. Sabme had shown great 
industry and perseverance in making experiments under pecu¬ 
liarly difiiQult oircumstanoes, and had accumulated on Immense 
* number of observatijons in asti’onomy and meteorology, and in 
the phenomenanf magnetism and gravitation; and the principal 
of the experiments were conducted on the ice of the polar sea, 
where the vessel was for several months frozen up. During a 
,0msiderable part of the time be was in daikness, or Only guided 
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by a very dottbtM twilight; and such was the intensity of the 
cold, that the •artificial horiaon of mercury became frozen daring 
a*', 9 bservation, and yet, continued the President, Capt. Sabine’s 
experiments seem to have been conducted with as much care 
and precision as if he had possessed the conveniences of aa» 
Observd||t<Ky« and the advantages of the happiest climate. > 

The President stated, that three papers by Capt. Sabine had 
been published in the Philosophmal Transactions, the two first 
relating to magnetic phenomena, and the last containing an 
account of experiments on the acceleration of the vibrations of 
the pendulum in different latitudes. * 

The President then entered into some details on the subject 
of Capt. Sabine’s last paper, and stated the results of his experi¬ 
ments, and he observetl, that he*waa now gone to complete his 
investigation even to the line; ^Miaving braved the long night, 
and almost perpetual W'inter. of the polar regions, lie is gone 
with the laudable object to expefse himself to the burning sun 
and constant summer of the equator,” 

Capt. Sabine, not being present for the reason already staled, 
the President delivered the medal to his brother, reQue^ting ‘rilat ' 
in apprising him of what has taken place, he W'ould stale to him 
the deep sense entertained of hismierits. ,Ifis knowledge of the 
expression of the opinion of the Royal Society may, perhaps, 
said the President, animate him during the difficult enterpnze 
he has undertaken, as he had already shown how highly he 
values the praise of the Royal Society, which, with*the gtiod 
opinion pi*his countrymen, had bcv'n hitherto the tmly rewaid of 
his labours. Assure him,” said the President, ^*how strongly 
we feci Ins disinterestedness and^!;enmne love of science, and 
that our anient wishes are expressed for bis safe return, and for 
the successful accomplishment oi’all the objects of his voyage, 
which will ensure to him additional claims upon the gratitude of 
all lovers of science.” 

Dec. 23.—On some Alvine Concretions foufid in the Colon of 
a young Man, in Lancashire after J^eatli, by J. G. Children, 
Esq, Fits. 8&C. 

It appears from the statements contained in this communica¬ 
tion, that the young man, whose case it relates, had eaten at 
• various times a large quantity of plums, and generally swallowed 
the stones. After some time, a hard circumscribed tumour was 
discovered on one side of the abdomen, which was distinctly felt 
to be ail alvine concretion. Tiie usual remedies wera applied in 
vain for removing it, and after having been attended lor about 
three mofiths by a medical man he died. 

• On opening the body, three closely compacted concretions 
were found rather high upon the leftside, and a fourth consider- 
ably lower. This last wife sawn asunder by the medical gentle- 
mat) who opened the body, and was found to contain a pluta 
stone in the centre. 
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The total weight of the concretions in the state in which Mn, 
Children receive them was about 4|. ounces; the largest weight¬ 
ing 1036 ^ains» and the smallest about 511 grains. The spe(^«a 
gravity of the largest was 1*875. 


100 parts yielded, by analysis, animal 

matter, chiedy gelatine. .. 

Kesin.. 

Ammoniaco-nmgaesian phosphate.’. .. 

J*hpsphale ofhnie... 

Vegetable fibre.. 


26 ^ 


3*9 

6*16 

46*34 

20*3 


99*9 


The vegetable fibre appeared to be derived from the oatmeal 
which forms a considerable proportion of ibe food of the labour¬ 
ing class in Lancashire. 

On the same day, a paper ^vas read, by Dr. Wollaston, on the 
Adjustment of Chromatic Object Glasses. 

At the same meeting, a paper was read, by Sir Everard Home, 
cm anew Species of Rhinoceros found in the Interior of Africa, 


Article XVI. 

i 

SOifiNTJFlC; INTELLTGLNrCj AND NOTICES OF SUB.TKOTS 
CONNECTKO WU’H SCIENCE. 

1. *Contet. 

The Sydneiff or New South Wales Gazette of April 7, mentions a 
beautiful comet at that period visible in the hemisphere. It formed 
n triangle to the south-west, with the west shoulder of Orion and 
Aldebarau. ‘ 

U. Plymouth Breiahmier. 

M. Dupin furnishes a very curious estimate of the number of per¬ 
sons empWed on this ehei-d’muvre of naval architecture, and tlic 
quantity of stone sunk by each individual. On contrasting this with 
Idle parallel works at Cherburgh, it appears that three persons at Ply^ 
mouth wore enabled to accomplish as much as four the latter 
place, in the same period of time. 

HI. Ventilation Poovm. 

Mr. Perkins has suggested an improved mode of ventUating ^d 
warming jroomst It consists in introducing a column of cold air im« 
mediatmy at the back of the stove, and'by this means, a large portion 
of tlie heat usually wasted or misapplied, .js equally dilfuscd over the 
room. The Greater the quantity of air which is made to strike against 
and pass by me stove, the greater is the quantity of heat given out 
it. It will not, however, work to good advanti^ when dte-room 
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is lir tight, apd to remedy this evil, H is adviseable to pierce an 
aperture in thq ceiling, or by opening a door in an adjoimng apart¬ 
ment produce the necessary current. 

k * • 

IV. Lampyris NoCtiluca and SpkHdidula. 

In aj^ious paper on the phosphorescence of these animals, M. 
Macaireoas drawn the folloVring conclusions, which he gives as the 
result of a variety of observation^:—1. A certain degree of heat is 
necessary to their voluntary phosphorescence. 2. Their phosphores¬ 
cence is excited by a degree of heat superior to the first, and is irre¬ 
coverably destroyed by a higher temperature, 3. All bodies capa-, 
dble of coagulating albumen take away from phosphorising matter its* 
power of phosphorescence. 4. The phosphorescence cannot lake 
place but in a gas which contains no oxygen. 5. It is excited by the 
galvanic pile, butiio effect is produced upon it by common electricity; 
and 6, The phosphoreHcent matter is composed principally of albumaa. 
—(Bibliothequc Univetsclle.) 

0 

V, New Analyses of Meteoric tron. 

Dr. John, of Berlin, has lately submitted to analysis, specimens uf 
the meteoric iron, which is disseminated m the aerolites of Chatoimay, ' 
of l*Aigle, and of Sienna; the following are tlie results*of his experi¬ 
ments.— , 

Iron of the aerolite, 

Of Chatonnay, Of I’Aigle. Of Sienna, 

Iron. 9272 . 92-72 . 9>72 

Nickel, .... 5-50. 550.• 510 

Sulphur,.... VOOl • • , , 

Cobalt, .... 0*78 J- Minute quami»ies which were not weighed* 

Chrome a trace.... 3 , 

100*00 

-Dr. John states, tliat by comjiaring these results with those of the 
imialyses of the great masses of malleabie iron, to which a meteoric 
origin is usually attributed, it is found, * 

1. That the iron of aerolites, and the malleable iron in large masses 
contain the same substances, vi/. iron, nickel, cobalt, chrome, .md 
perhaps a trace of manganese, which Dr. J. discovered in the iron of 
Fi^lbogen. 

2. It appeai-s that the iron of aerolites doe^ not contain quite so 
much nickel as the great malleable masses.^ 

,3. The iron of ah'rolites evidently contains sulphur; hut as it is at 
the same time very malleable, it is piobable that the sulphur it. not 
combined witli the whole of the iron, but only with a small portion 
and arising from the magnetic pyrites disseminated through the wliole 
mass. Tne great masses of iron prove this assertion, for when they 
qfe very malleable and ductile, as the iron of Pallas, that pi' Hum* 
boldt, that from Ellbogen, &c. they do not contain ahy trace of sul¬ 
phur. It has been said that the iron discovered in Siberia by Ptdlim 
docs oonttdn a portion of this substanc;; but Pr. John could not dis* 
cov^r any in it.—(Ann, de (Uiim.) * 
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Article XVII. 

NEW SCIENTIFIC BOOKS 


PHEtUHINQ ton miBLICAlum. 


Mr. Crabb, author of ** English Synonyms Explained,” has in the 
press "A Universal Technological Dictionary,” containing the explana> 
tion of all terms of science and art, drawn from the most approved wri- 
' ters ancient and modern. The work will be completed in Two Quarto 
Volwncs, and will be illustrated by numerous plates, diagrams, and 
cuts* It will be published in Monthly Ports, the first of which will 
appear on March 1. A Prospectus of the Work is nearly ready. 

Illustrations of the History, Manners, and Customs, Arts, Sciences, 
and Literature, of Japan ; sheeted from Japanese Manuscripts, and 
printed Works. By M. Titsingh, formerly chief Agent of the Dutch 
East India Company, at Nangasaki; and accompanied with many 
coloured Engravings, faithfully copied from Original Japanese Painfc- 
^ ings and Designs. 

liemarks op Cutaneous Diseases. By Mr. Wilkinson. 

The Principles of Medicine, on the Plan of the Baconian Philoso¬ 
phy, Vbl. I. On Febiilft, and Inflammatory Diseases. By Mr. 11. D. 
HaaiiUon. 


.lUsa jpiiBLi^ncD. 


An Epitprae of Pharmaceutieiil f'hemistry. * By Ilees Price, Ml). 
I2nio. .Sf. or on a Chart adapted for framing, 2s. 6^. 

A Natural Arrangement of British Plants according to their Jlela- 
tions to each other, as pointed out by Jussieu, Dc Candolle, Brown, 
&c. including those cultivated ^or Use, with the Characters, Difler- 
enccs, Synonyms, Places of Growth, Time of Flowering, and Sketch 
of tlieir Uses, with an Introduction to Botany, in which the Terms 
newly introduced are explained. By Samuel Frederick Gray, Lecturer 
on Botany, Ac. with 21 Plates, in Two very large Volumes, 8vo. 
SI, • 

Pathological and Surgical Observations on Diseases of the Joints. 
*By B. C. Brodie, FItS. Assistant Surgeon to St. George’s Hospital, 
jj^and Lecturer on Surgerj’. 8vo. With Plates. 16s. 

Generic and Specific Dcs^griptions of the Carnivorous Animals, whit h 
^ re intended to form a dh(i»ct Treatise on the Order Caniivora, as well 
the second Part of the History of Vertebrated Animals. By Edward 
Z/Mth. No. I. Price 10 a. 6d. to be completed in Six or Seven Num- 


rs. 


’ 4 * O'hto Work will be iUustrateil Eith rolouretl impressitwis of Copper-piste Engrav- 
_ ,1^1 ftom Origina} Drawings, many of which are of undcscribecl spedes and varieties. 

warn^ Letter to Dr. Pafl 7 , on the Influence of Artificial Eruptions in 
jjig^piitDiseaseif, dee. By Edward Jenner, MD. &c. 4 to, 5s. 
of tht of PdtUoJogical and Operative Surgery, founded on Ana- 

rooraV» ’’*'**^‘ Eogwings. By Kohert Allan, FRS. Vol. H, 12«. 6rf. 
and nV**®^'^*^**^®^* Works of the late Robert Willan, MD. Edited by 
it. Smitlt, MD. Svo. ISs. 
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Mi\ Howard's M^torohgic&l Journal, [Jan. 1822 . 


BBMARKS. 


Eicvcnth 1,2. Cloudy. S. JRainy: vnrybtoimy sighti fllE^Wid Wowing 

^uite a gale. 4. Stonny. 5—8. Fine.* 6, T. Lunar halo and corona. 9. Fine r 
Cirtmi lunax hWo. 10. Fine: cloudy. II. Rainy. 12. Fine. 13. Cloudy. 
14, Cloudy. 15. Cloudy, 16. Rainy: squally. 17, Cloudy: rainy night. 

’ 18. Fine. 19. Rainy nnoming: fine afternoon. 20. Cloudy. AD the nwrshcs in 
the nei^bouchood flooded to a considerable depth ftom the tains of the last few days* 
81. Cloudy. Cirtoeumului tinA Citrotttat/ii in the afternoon. 22. Rainy morning: 
23. Cloudy; dri/dy. 24, Rainy, 25> Fine: stormy night. 26. Fine morning: 
tuny afternoon, 27. Fine. 28. Drizding: very cold wind. 29. Fine. 30, Fine 
day: stormy night..' , 

*« * IKniieltf HygrotMter indicated a depression of 1.5" at noon on the 7th; on the 
8thj>90; oh the 9th, 10®; and on tlic 10th, 5®. This gradual approach to the point of 
saturation, during a succession of fine days, followed, as will oe seen, by wel weathe% 
deserves notice. 'Observations with tliis instrument wiUbe given occasionally in iuturc. 


RESULTS. 


Winds* N, 1; E, 4; SE, 1®, S, I; SW, 14; W, 5; W, 4. 
Raiometer: Mean height 




Ev^tntioo. 
R o tn . ..... 1 


Eur the month... 

For the luoai period, ending tiie 16th.. 


For 14^days, ending the 5th (moon south). 


For 13 days, ending the 18th (moon north). 


Atean height 


For the month..... 

. 47-383® 

For the lunar period...... 


For 30 days, the son in Scorpio.. ... 

.47^633 


_ l.Rl {« 



LaboiMbfjff StrAfJbri^ Tuflflh Monthi 21, 1891. 


HOWARD. 












ANNALS 


or 

PHILOSOPHY. 
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FEBRUARY. ]82g. 


Article 1. 

Analuhh of the Variegated Copper Ore, or Bimthapfereix, 

‘ ‘ By E. Phillips, EaSE. FLS. &c. 

In looking over the analyses oi iha various sulphuretsof cop- 
pel and iron. I was struck not only with the diflerent results 
obtained by analysts of great experience, bul also with the diffi¬ 
culty of icconcmng any of their st'^cinents witli the idea that 
these sulphuretb are definite compounds of the ingredients of 
which they me constituted. That they arc of regulai composi¬ 
tion can, 1 think, hardly tSe questioned when specimens from 
different couniiies arc compared, and especially when it is con- 
Nideied that they are all occasionally met with m the crystalline 
‘»tate; and have generally different primair forms. 

For the reasons which I hft've now stated, I propose to examine 
the native sulnhuret of copper and the s^phurets of copper and 
non, and with this intention I shall now state die experiments 
vdhicU I have performed upon fbat which, from accidental causes, 
tiist attracted my notice, namely, the variegated copper ore, or 
buutkupferer/ of the Oermans, * 

This ore is thus described m Phillips’s Mineralogy; 

Its colour seems to consist of an intimate mixture of copper 
led and lonibac brown, witlian irridescent fainitdit generally of 
blu^ somctimch yellow. The fracture is imperfficEy ctvnchoidal 
bccafaionally, more often fine grained and uneven j it is soft, 
easily frangible, and sectile in a slight degree. Specific gravity 

XOtL the subject of the crystalline form of tlub bubstuuce, my 
New Series, v ol. nt. o 
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brother (Mr. W*- Phillips) has presented me with the follpwing 
remarks;: - 

In sdin^ treatises on mineralogy, the buijtkupfererz is cited 
as being found in cubes,of which the solid angles are replaced, 
and in cubes of which the planes are curvilinear. The Abb6 
Haiiy, however, in his Traits, notices it under, the rame of 
* cuivre pyriteux hepatique,’ considering it as resulting ft'om cop¬ 
per pyrites, and, as it may be tSsumed, by some natural transi¬ 
tion analogous to the known passage of the red oxide of copper 
of Chessey into the green carbonate; and he quotes it under 
the same name “as ah ap|^endix-tb copper pyrites; in hiSiTableau 
Comparatif. 

Beingin the possession of a specimen from Conwall, on which 
there are many well defined and brilliant crystals, 1 detached 
some, and have obtained from one of them, which is in the form 
of the cube having all the solid angles-replaced, the following 
results by means ol' the reflective goniometer : 



a on c...... . 

90° 

10' 

a on c return. 

.. 89 

46 

£f on 6 .. 

90 

22 

a on‘h return.... 

.. 89 

30 

eopb.... . 

.. 90 

8 

c on b return .. .. 

.. 89 

42 

P^Ofi P.... 

.. 109 

40 

P'bn^fl . .... 

.. 125 

16 

P'’ on c. ........... 

125 

0 

P'on 6 

..125 

35 


** If evidence ^ere wanting to show that the crystal is in tlje 
general form of the cube, it might be added that the average of 
the six measurements a on b and c and their return planes, is so 
near- 90° as to amount to 89° 56% and that die planes P' P" 
arid their opposed planes, together with the plane* a and its 
return plane, may be measured by simply turning the crystal on 
the axis pf the goniometer so as to show each of diose planes in 
succession. * 

In attempting to cleave the crystals of this substance, I 
not been so thoroughly successfiuas could be wished,, ^ Ol^av- 
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a^e& are, however, Attainable paialUl lo all llit planes P, thoug,h 
not buflicienUy biiiliaiit tor the use ot the lettcetive cjoiiiomttci 
but (ictcrinuiate ^ough lo satisfy me that the pnnpny cryhtal is 
the rogulai octohedion. 

^*The piimary octohedion, be‘‘Kies the modifyjug planes bs 
which it so neaily passes into the cube, is also sub|tel to anolhci 
modihf^itiou, cauhiug it sometimes to assiumi a lonu which 
might be mistaken toi a ihouilfoid; hut its phuie«- aie not sufti- 
ciently defined on any t f the ciystals in my posi*ession to allow 
of measuiemenl oi ileteimnitition. 

''The preceding measuremeiits and it marks it is piesumtd* 
will suflice to show that this *>ub‘>t,rtnc' is not deiivedtiom coppe 
pyntes, and thatilb crybtalhne loine ai. m t m ai y degiei allud 
to those ol that substance, whicji ilof' noc oti m in the luini«i 
the n guJai tetiahedrou or octulKdiiiii. 

" It iiia\ noi bf amiss to add, ihat the bunfkiipleiei/ is bons 
times found in llit mines ol CoiUWiill apptun>(hf in the loim nl 
th( si\ sided piisiu, n(<juuitl\ tabulai, oi m (lystals uhuii 
appioach in luim to a double si\-sided p\iamid wnli tiiangula. 
pianos, and which au pllicd lo the '•I'j-sidtd prism; the use ot 
the I nife, howcAei, will alwav*^, as tar as ms obstnation goe , 
(Since that d is inoiely a coaling of the limit kupleur/, on < is-' 
tals of the viticous toppti.” 

Klapioth has gnen tsso tmalsses ol this oir. om spiMiiuii 
1 enig hoin ifitieidalil, iu'Noiwa>, and live olhci liom lladel- 
<5tadt, in Silo'sia. the icselts ao I'ms •slated • 



110)11 UiUcrdaa 

rmii Uiwielstan 

I'sulphur . . . 

.. V)o . 

. P) 

( oppoi. . 

.. <)d »> . 

, . . /)ls 

lion . . 

/ 1 

. IH 

()\ygfu. 

. . 

# 4 * • ^ 


100 0 

♦ w 


ft !<• ddUcult to lonccivc that thi^' imouaJ vanes much 
in fis tomposiliou as that tiu coppci lu oiu speduieu should 
»'M id tliat ol the othei ni flu* piupoitiou ol t) 0 *r) to ,s, or that, 
a- alscf sijttrt hvKlapioth, the (piantity ol'itoa m oiu should b<* 
nuie Ilian twice gieat as that iii tlu other spi'cimen, d 
thtv had luiii ciydalli/ed, this difideuco might bi i»ig, '.co 
lo 1) \e aiiseu trom a cause aluady iiu illumed; nauich, tJiii 
otiiu c ipper ote> aie sometimes coseied witli llns. 

In oiclwi to Auiu some idea ol tlie piohahU i onsfi niton i i 
sauegated copper oie horn bilh tluoc lUialy^c', I *1JI uti 
siflial aio, I believe, almost nniveisalK, o^* with htlU ^allll(o‘ , 
allowtd to be composition ol’bulpbmct ol u-ppci, sniphuin am' 
mnbtdphuiel of iron. 

“ (r 2 * 
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By Mr.Clienevix*s analysis, native sulphuret of copper consists of 

Sulphur.*.... > 19 

Copper,.....B1 

iioo , 


According to Br. Thomson, hydrogen being 1, sulphur is 16,^ 
iron 28, ana copper 64; and sulphuret of copper is composed of 


One atom of sulphur.16 

One atom of copper.....64 


80 

These proportions it will observed agree almost precisely 
with those quoted from Chenevix. According to Mr. Hatchett, 
magnetic pyrites, or the protosulphuret of iron, is composed of 

Sulphur.*. 16*06 

Iron.27*94 

4‘1*00 

This deterrainalion agrees also \ cry nearly with Dr, Thonjsoii’,> 
numbers, accoiding to wiiich, it is composed of 

One atom of sulphur .. 16 

One atom of iron.28 

~44 

Persulphmet consists of, accoidingto 

• Dr. Thombon. JUr. llaU'lietf. 

Two atoms of sulphur.32 .82* 16 

One atom of iron. 28 . 27*84 


4 60 60*00 

These statements are also very nearly similar. 

Putting the oxygen out of the question, it will be seen tj«at 
the specimen of copper ore from Hitterdahl is staled to 
of 19 t>f sulphur, 7*5 of iron, and 09*6 of copper. Now m t>i(ier 
t,f» take the simplcbt view of the subject, let us examine whether 
these quantities aie compatible with the supposition that this ore 
may be a compound of an atom of sulphuret of copper with an 
atom of sulphuret of iron. According to what lias been already 
stated, 64 of copper combine with 16 of sulphur, or oii'^-fourtli 
of its weight, then 69*5 would require nearly 17*4 of sulphur, 
whicli being deducted from 19, the whole quantity, wouhl le*j\e 
only 1*6 to combine with 7*6 of iron; now the protosulphuret ol‘ 
u*(»u is compo-’ed of 1(» sulphur and 28 iron; consequently the 1*6 
of aulphur \^ould be sullicient for only 2*H of the 7‘6 of iron. It is 
^indeed -lue, that if wo reckon 2*6 of the 4 us sulphur, wjbich'^ 
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Klaproth has considered to be oxygen, wc may regard this oie 
&.<i a conipdtmd of sulphuret of copper and of snlphuret of Jjion , 
and it would then appeaHjlto consist of foui atoi!\s of sulphoict 
of copper and one atom of sulphuret of non ; thus 


Four atoms of sulphurej of copper. | cot 
One atom of sulphuret of non.... ^ nrou^^* 


304 


According to this, its composition \» ill be 

ifv thton iubsututing sul- 

^ ' phur tor n. 

Sulphui.. pl*98 ...... .21*05 

I'oppei./, 70*33 .00*50 

bon. 7*60 . 7*50 


100*00 *y8*(x5 

* XjO^s •... 1 *35 

* • iw-oo 


This IS uuquebtionablv u pivssiblo, but 1 lUiiil not \ piobable, 
couibiuatum; and that Hu eomcideufe iv a( cidLij,Ul more 
bkch, b'voduse the spot mien itt mi Ivudebtadt contains tb same 
quaiititv of sulpiun, netuly li pu hss lot roppti, nul 

aixml 2j times moii non, 

Aci^oidiug to Ml. Ohenevix ^hil. Ti iO'.. ISOl, p. tln^ 
oie consists of 

Hulphm. 17 to 2‘) 

Coppti.t)5 (50 

lion.•13 1> 

100 lOO 

On those analyses I would lumaik, that iii tiie hist siato- 
meiit the s«3phm* escetds only l>y 0*75, the quantity leqiaud to 
convat tin copjxi mto*8ulphuiet, without leaving any to com¬ 
bine with the non, while m the stcond, the piophitune <»1 tue 
constituents aic such as to indicate a compound ol two aioms i 
siilpbuut of copper and one atom of sulphuiet of non. 

I’loni the diHeiences which c\is1 lu the piopoitions * tne 
constituents of this inuieial b\ the enanent anabsts uai h I, i 
• was desirous of suhmittmg the vaiieaated copper (<• ficdi e\d- 
minatioii: for this puipoae 1 emploviui a specinun fioui Ross 
faldiid, m the lake of KilUiiu‘y, which appealed to be icmaik- 
ably pure, of a ciyfitallme structure, although not exhibitn g 
a regular crystalline foim, and perfectly uimnxec with any of Ik,! 
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kind of coppe#' ore^ to I am incliae'd'to attrij^ute the, 

vanafsihhs''in.j^^e ihal^^^ thai^l. h5|i|\lready ^^oted. 

A? a p^elimthai'y I roasted of the ore until’ the sul¬ 
phur.-^aa perfectly expelled; the r&fdhiim W|is dissolved in 
nitiic jtpid.,to saturation, . M-^ateradded to, the solution o.fc( 5 a;Sioned 
no p|i;ec^itation, nor did, muriate or'^ulphate of sOda. ’ From 
these ^^peri'mdnts I couolude tliatthe’dre contained neither anti-. 
mony^^ismuth^cSilver, nor lead!; A (juahrfty of the ore, without 
♦being i'basted; was diaaolved p liitrie acitf'; the solution after 
being ti^ated with nitrate of barytes, gave no precipitate with 
* nitrate of lead oonsequehtly the ore contains no arsenic. 

fn order to determine.the"proportions in which the sulphur, 
iron; arid copper, exiskin the ogte, I reduced 120 grains of it to 
powder,',and lieated itJh,a retort with dilute nitric acid, addings 
muriatic acid towards the end of the operation,r to prevent the 
separation of the peroxide of ifOUk, , , , 

After the complete bnu’^^er^^^ of the sulphur Jnto sulphuric 
acid,- I fomukvO’C of,a gmim, unacted upon.;., it consisted of 
‘small particles of. quarfit which had erid,ently been mechanic ally 
mixed with thb, ore. ■. 

To.the,solution of 1^0 ore,, mtrate^of barytes was added in 
excess to precipitate ^the subhuric apid* '^fhe sulphate of 
barytes was separated by a double filter; dried on a sand heat, 
after being, thoroughly washed, it weighed 2l6’5 grains. Of 
this, only' 11 grains -could be icmoved from the filter, and they 
lost 4*8 grainsVby exposure to aered heat in a platiria crucible; 
consequently 5*b, the quantity left on the filter, would have; lost 
1*25 grains by similar treatment. The whole quantity of ignited 
sulphate of batytes aindu,nted,;BiereforO, to 210*45 grains. 

To the filtered solution, after tire separation of the sulphate of 
barytes, sulphate of soda was addecl to precipitate the excess of 



This, Uifter washing and' ignition, weiglted 24 grains. 

The ammoniacai solptio^ of chopper was put into a retort, and 
evaporated to dryness, ibe residual mass was dissolved in 
muriatic acid, and precipitated v^th excess of .potash: the pre¬ 
cipitate, which was peroxide ofdoppe^. was washed, dried, and 
ignited ; it weighed y 1*0 grains. 

According to Dr. Thomson, 118 of sulphate of barytes are 

' ' ■ .ii . 1'/' . P L. 1 l.__ -rtl/'A.yIP' L_.;ll it._it..... 



contain 2^ ef mitaHid'jton ; 24 will, .therefore, give U**8 : per- 

■''1 .• vy'-ji' ^ j __ 11.. -11__/.‘.fit 



that this--ore.consists of 
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In 120 part In lOO parts 

Sulphur .28 6 ... . ‘2^76 

Iron . .^ . lo*K .. .. i |*(H' 

Coppei. 7328 , .. . 6107 

SiJica. 0 6 . 0 j 

Loss. *0hJ 0*08 


IJOOO iOOOO 

Whdt has been alieady stated as to (ht < oinpoisition ot thf** 
'sulphurei of non and that of coppu, v dl sliow that jb 8 of iron 
require 9 6 of sulphui to fouu tin proto^ulpliutc^ or raaLuetu 
pyrites, leaving IS 9 of sulphui’^lo unit< with 7 t iS of coppci- 
Now as toppei (omhmeb with one-fouith of its \tfi£ybt of sul- 
pliui, 7J*28 wdl icquire JS 32,.having an evci*'^ of 0 68 o! 
ssulphui. • 

from what has Ihui now dt tailed, I think it will appen that 
the \aiJO"attcl coppei is a chiiuilc %om}>oiUKl of.oiu atom of 
Milphurft of non and two atoms of sulpliuict of eoppci, oi nidi 
eat* d, asalff idy noticed, b) one of the audvsts of <’lit in \iv o» 
it may bf lej^aidccl as consisting•)! inagn<,lu pMitc a idviticous 
toppei ou On this view of tlw subject, it*' atomic cou"titu- 
tiou wdl b< IS follows 

1 atom of 'iulphuif t of u< e 16 -{ =» . 1 1 

2 atoms of sidphuut ofrop^m 16 -I 64 x J -= 160 

i(M 

Oi It coii>»i’'ts oi • 

Snlfihm . . ^8 21 . 23 6) 

liou .. . ' 16 17 .... IJ7> 

Coppei ., 7 j 1 , 62 7 1 

17)1)0 « KdtOti 

iho'-c. qiiaiititn s it will be oln<ivcd, do iiotdithi lion jh» 
inalvbis w'lnh f Ime given, moif thin nia> b< i a on iLljr 
dlowed fui the uioi oi o|k> itiou. 


Ahucii fl. 

Meleomiooitai Ob^tnnin ns nude t// Linnipsall^ in i nmnstiy 
“ Bt 611 f )l>ii Bl.tt-wdl. 

(folht Judito! ofiht linaf of Phthmp i/ i* 
bill, * ti»ip I 0 n 0 ii 

/ 1 L M1 11 pioposid a pi ui for takjingdaih ob'jt nioiib of ihe 

teretpeiatuie of the almospluie ( A>innh of J*ht/oiip\i/, 'ol. w, p. 
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^7, New Series), which, if genei-ally adopted, would prohahly, 
in a great j^easure, obviate the error and inconvenience arising 
from the various and unsatisfactory inodes of‘taking such obsei- 
vations, that are practised by the majority of metoorologists. 

' I now trouble you with observations on the barometer, accom¬ 
panied with a few remarks, hoping that they may prove usem! 
m pointing out the advantage of establishing a general unifor¬ 
mity in the manner of conducting observations on the daily 
pressure of the atmosphere. Should they appear suited to pr<}- 
mote this desirable object, I shall feel obliged by your givm;. 
them publicity.* *Your obedient servant, 

John Blackwali.. 

V 

A Series of Harometrkal Observations made on Of/. 1, 1821, 
Crimpsallj in lMnca<ibire, with a View to determine the Ik<' 
Method of obtaining the Mitiemes and Mean of the Atinosj.fH- 
ficaJ PreMture, during the Period of the natiiial Dai/, 


Hour. 

Barometer. 

Hour. 

Baiomctcr. 

Hour. 1 

Barometer. 

JiS night 

29 405 

9 . 

20 200 

« 1 

29 153 

1 

20-S63 ■ 

to 

«9-f05 

7 t 

29-510 

2 

2‘»*’?20 

n 

29-900 

h 1 

29-935 

» 

2‘>’2S> 

1? noon 

29*220 

9 1 

‘.9-5W> 

4 

29'242 

1 

29-240 

to 1 

29 5S(> 

5 , 

20'940 

2 

29‘2i'> 

11 1 

29 599 

6 

29-2S2 

3 

29-290 

19 nighf| 

29-010 

1 

29 220 

4 * 

29-310 


8 

29’200 

4 . 1 ^ 

a 

29-400 

_ _ 1 



The methods of taking ddily observations of the prtssuic v* 
the atmospheic which arc gciieially practised, aie so vei^ 
impel feet, and lead to such erroneous conclusions, that tn* 
column ol obsenations headed Barometer,” is, perhaps, ini,*- 
nably one of the most defective in eveiy mi'toorologiealjoiniml 
indeed, when we reflect how little is certainly known respe* ling 
the causes that produce the local changes that arc almost jiciju'- 
tually taking place lu the weight of tlie atmosphere, ami how 
fluctuating those causes are with wlncli wc are acquainted 
wlion we consider also how few observations aie usually mauc 
in the day, and that still fewer are made during the night, wt 
shall cease to be suijnised at the great inaccuracy of barouu- 
trical results. 

The laws that regulate the temperature of the atmosphcio, n't 
least of that region of it about which our inquiries'aic inon 
immediately concerned, are better understood, ami api»car to 
a'ct witli much gicater regularity than those that iiifiuencfc itf 
pressure. unifoim indeed are their operations, that the 
maximHui of tempeiatuie is now known to occur about half-pa't 
two o’clock, p. ra. in our latitude, and the mimmura about half 
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au hour before sun-rise, in the ordinary course of things. A 
knowledge \o( these focts would enable those who have the 
leisure, and are s^ disposed, to ascertain the daily ^xtren^es and 
means of temperature, with a tolerable degree of precision, if 
the invention of self-registering thermometers did not offer a 
much more eligible means of procuring such iuforraalion; hot 
the case is very different with regard to atmospherical pressure, 
as it is quite uncertain at what periods the maxima and muiima 
may take place. It, therefore, i-aruly happens^ that the true 
daily extremes and means of pressure are obtained from the very 
small number of observations that are made in die course of the* 
natural day by the majority of meteoiologists ; and it would be 
difficult, if not impossible, to lay down a plan for conducting such 
observations, with the inatrumeifts that ar^* commonly nwid foi 
this purpose, that would be sufficiently exact and convenient for 
general adoption. 

These considerations, together with the desire of doing some- 
tiling towards establishing a more regiJar and efficient mode oi 
observing than any of those which are at present in use, induced 
mo to turn my attoutiun raoi'c particularly to the^nature of the 
iustrumeuts employed; when a little roileclion conviimed me 
that if a good self-registering ftarometej.' could be obtained, li 
ivouiii assist mein my project very muteiially. 

Shortly alierwards, I'.oMng jirocured u sell-registering Laro- 
meter, 1 placed it by a common ujuight one, in a room on the 
second ficor, about 15*, ft'ct fioui the ground ; and afttr compar¬ 
ing them, and finding that they corresi>onded exactly, at 12 
<*’clock on the-night of Sept. 3t), ! cominenced the jireceding 
ol)*»(T\aUons, which were made with the ''oimnon baiometer;* 
one or two gentle vibrations being given to the mrtcurv, foi the 
purpose of disengaging it more el!ectually from the tube when¬ 
ever an observation was tuken- 

The weather was stormy, with frequent showers through tlie 
day; a slioiiggale from the W. prevaihngtiUitwo o’clock, )).m 
when it shifted to the l^W, from which point it coutinuc'l to 
blow with violence till luidiilght. 

Th(' extremes by the common barometi*r wore iBl’GiO, and 
29* 1 90 , the mean of which is 29*402, the range being *415, and 
tiu' mean of the *25 observations is 29*347. 

The following tables contain the results of observations taken 
at the most convenient hours belbiv noon and afternoon. 




The TBiiUTect extreme^ day, and of course^ the exact 

range, ,We not to be found among* these results ; yet the true 
mean is very nearly approximated in several instances, and in 
one or two, it may even be considered as obtained with a suffi¬ 
cient degree of precision ,; buttbis near conformity to the mean 
■of the 25 obser^tions, is evidently merely accidental; and 
when' it is. recoIlectedrAt.what different hours, and with what 
variousiimtruments‘mdt;e, 05 plpgists take their observations, the 
bad cortf^lqueaces of thfi;,pr^sent want .of system will be very 
apparent. - * . ' 

The extremes by the; ^clf-fegtstering barometer were 2t)*610,' 
bnd 29*1:90, the mean being 29*^00, and tbe range *420, Here 
the extremes and range iniay be looked upon as correct, but the 
mean is ^roneems, exceeding the niean of the 25 observations, 
by rather more, than U20th of an inch. I’his arises from the 
variation^ of barooieter being irregular between the'extremes, 
a nSacb-;.^ger l^fjqrtion of the observations^* being below tke 
mean fq^d fi:q^ tne®e ex^i'emes tbanbbove it",.;; Whenever the 
mercnt5?^|3abyes hnifoml^^ or clown through tlie natural day, it 
is plain that the moan found from the .cjstreiliies, must cojncidb 

In coBse(^u«nce of a mistake in die Maxunum, Minimum, a»i Ran^'" Vhich was> 
't-wP ‘ii*'COvered dll too late for correction, tliey art omitted oltogetttcr.—.sErf, ’ 
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with-the in i-jp^^t ev^ry otlMr, case^v^ijierfe is a 

greater probab^iwty t|at this mean shodid beiahcM^tfe%ah?^4^t: 
the one fomjd from two, tkrb^^^ or. eyeti a .greater dtimber 'of* 
observations^Quid be. so. It seems tbea that the .seff-registi^rfr. 
ing- barometer affords a much'more certain m^hbd of obtaining, 
(’.orrect results of the daily pr^sure scii‘;;the atmosphere than-ai^ 
other tliat cbuld be convenienpy ado^t^d; but as the foregoing 
observations and rempfks may Hot appear so oonclusivbto othofa 
as they do to tayself, I purpose giving a series of *dbservatiQsa 
made with tho common and seli&reglstering Barom^eters in the 
month of Octohur, Which, I thist, will prove to the satisfaction 
of every one thej?reat superiority of tlve latter as a meteorological 
instrument. m ' - 


Articjle^ III. 

Meteorohgiml Journal kepi at Bushev tJeatfh in the Tear 1821. 

By Col. Beaufoy, FRS, 

(To the Editor of the Amials of Phihsopk^,) 

DEAR SIR, , Hcttth, Simmore, Jan, Tf, 1893. 

You will oblige me by inserting in the of Philosophy a, 

summary of a meteordlogioal. table kept by me" at this place, 
and which 1 believe to be accUrate* one day’^s observation only 
(the 17 th oOuly; is omitted . The mean monthly heights of the 
barometer, tnermometer, De hue’s h/gfometer, together with the 
quantity of vain and evaporation in inches, are insertodj 4 as well 
as the mean temperature observed,with a Six’s thermometer. 
'Hie altitudes of the barometer and thermometer were taken at 
nine o’clock in the momingi at which hour the heat Of the 
weather nearly corresponds with the mean terAperature of the 
natural day;' the greatest difference in JanUary amounting to 
2*83 degrees, the thermometer in the morning being minus that 
quantity. The rain guage is feet aboVe the ground, .and 
038^ feet above the sea. This height, was deduced from sevb^al 
<;oiresponding barometrical observations made at Busbey;, ahd 
in the Btmnd by iVIr. CUry, .Whose inslrumeUtis 73 feet higher 
tlian tiie mean level of the- sea; and the s.ummit of Bushey 
Heath 658 feet, or four feet lower tlian the Signal House at 
lh achy Il^ad, which I found\was elevgted 5b2 Teet above low 
watermark. ‘ 

tin the 25th qf last month (December) at half-past twelve in 
die morning, the mercury in me barometer Ut this place sunk to 
27 * 6 !t) 9 'in( 3 hUs,'the night was very dark, with, fog and small ibin, 
.acebiUpanied by a light wind from th^castwahi. This unusnul 
depression of, the qnipksilveEjj instead of being indicative Of a 
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jmm o^cleiQ^^|y& iteirfe 4 M^ 2 ^dV«!^tinued, fine uptil the 

gn!iiffijdoy^%f Baiifc ofdenseJclouds. The 

f6aad_ to “^e, estst with jt^. On 'the 
hatbhlete'r stood at 27*8 
■hiiw^Sj the wind blew SE, ^id the subsequent 

w'^tfeht frpm:;the^l^Wi^'wlth^^ ' 'ItisTemfirkable'that 

^frple year mere has not been a cal^^da.y“at Bush'ey Heath, and 
m the s.tdra:^ day4 of and Decdtiaber, the wind was 

patticifiarly lunsteady,; nearly calm at thtei4als, %Ilowed by 
'\ddl^ gu^4—a prdof that the cause of the W^d Wa4'constantly 
fluctnating. t remain, doar Sir, trtdy ypurSi' 

. '■ "'M’ARK'BEAUroV, 


Stirhi^f^ a Mef0or0^^giml Jiuhle. 
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Thawindslbetweeji the cardinal points hre described as 1S1E. 
'SE, SW, and W. 
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An Account of some Mxperime0s pn.tHe Cainmumcation of Alag- 
miUm to. Iron m> different. Positions^ By*, the Eev. Baden 
Powell, MA. of Oriel College, Oxford, ; “ 

.‘‘V; * ^ V ^ . , ■ , ' 

(To' the Editbrof the Aitikah iff'PMhaophff.’) 


SIR, -' ,'X'V?f'” " ‘ tMfffr 17, 1821, 

The first of following expqriit^nts we4:||iggested to 
me cm readiti^sompliRib since a paper by Scdrespy, "pnb-- 
lished in the Bdiabiirgn Philosophical lonrnat^ Nd; Sj add an* 





abstract of tHc for JVIay, 

Amotig. otherhe st^tfp, th#w6n miy 'be 
dered, magnetic -j 2 i-.ji ■ w t 

positidn ojt’ the I 


point “that my Inquiries bavq beeh directed; and I conceived' 
have dtsCoveted a sim|de,law/,hy v^iblh tim increase, 
thus communicated Js regulated^ as the hicliimtioq irwes fi-pm 
the magnetic equator to the, axis. I am not aware of any similar 
law being giveh by other writers; the paper hbove i^^ 

. being the only one I IchowoC which treats at.'all on this depairt^ 
ment of the science of inagnetism. ' , ; K,’ 

The expeipmenjs which I have tried have been conducted ka a 
very simple manner; pieces of iron wire, which were previoualy 
found to have no magnetism, were fixed at different incUnatiohs 
to the magnetic equator (every IQtfi degree) ; , assuming'the dip 
at 70*^ 30', according to Mr. Barlow's determination. The appa¬ 
ratus was fixed in the plane of the magnetic meridian; and the 
wires being fixed firn^ at one end were; by-means of the other, ’ 
wrenched or twisted ih such a way that they rethined* their recti¬ 
linear form, and their position at lihe: proper angle. ’ The same 
number of turns in wrenching was ^ven’to each piece; and 
when thus magnetized, their respective intensities were deter- 
hiined by comparing the deviaiioas which they caused oh ^ 
light magnetic needle, care being taken that they were ail placed 
in a similar position and distance fham the pole of the needle. T 
selected six sets of experiments which I considered as. most to 
be depended On, the mean , results of which are as follow 


iHvlin.iitkti >1 
Che ever. i» th^ 
tnitg. rqnatwr. 

900 

s 

80“ 

70» 

6fi'» 
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90° 

..1^ 
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Ifcevttion.. 
-itean w< 0 vCk 
>1 rxperitiieMte. 

860 34/ 

26° 10' 

950 10' 

230 ly 

Sle 10' 

17® 50' 

14° 15' 

■ A.. '' 

itiOiiO' 

S°50' 
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U is obvious that the deviations do aotfftminish as the iuclina- 
Lious ; 1, therefore, after several trials, considered the following 
law sis'giving a very near approximation to the above results. 

• ton. 1>, a sin. I, I) ss deviation. I =s inclination. 

Tliis will be obvious by comparing tlie respective aines and 
tangents: which are; • . 

in. 1. IOOOOOOffl08,48O78|9S^986 S660294i76G0444 64878^61 SOOOOOO .'4420801 173648» 
n. DT 50(WW52 l49VSS8^>460.8A?9l4S96??9l387805»l32l7AGi >S589670',l«5339oio67004S 

‘.iff the present expcrim^m, the greatest de^iktion carrespopd- 
the 90 °.;w^«i for the saktj hf cptttenience^of con^ff- 
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'risen, Qbtai»ea,W#Mng the ^ a^t^nce frortf tlie 

pole Qf to, make aeTia|e, ^ li^rly as possible 

W 34V. ana tte'ame aistaiiee‘W kep.t w^k tbe other vvires, 
Bv eji^amiisiaa tables,’ it waivjbeise^a that thp tan. ot 2b c}4 
is yeryJ#rly Me'halfradius, >r sim 9.0°,, and the tangpts 
y^hichtfe the the halves of the otiier sines given 

.',a^Qve,Me.those,of ' ' .-',0 

^^aiia this set bf 'arcs diffeRi from the mean of the above experi-, 

” ;&ents.hy <loantitie.s, whmli are covered hy the unavoidable iincer- 

"temties both of experiment and observatioa,,^. ^ 

" Should the law ’which 1 have pv^osed be considered suth- 
"Mently established, I conceive it affords a strcftig confirmation 
of the truth of the ingenious theory, proposed by Mr. Christie, 
respectihg the nature of magnetic action (oi which he. has given. 
an account in the Cambridge'Fhilosophical Transactions, Part i. 
and in the Edinburgh Phil. Johtn. hlo. 10), when combined (as 
. Mr. C.; admits it may easily be) xyith the theory of M. Ampere 
concetnipg the magnetic or. electrical currents. 

Let us saippose, according to Mr. 

' Christie’s idea, mg^netic eAJrrenis m 
the direction of the dip' x a d then dj 
at right angles to this line is the magne¬ 
tic eonator. Let d cu ^ represent a poi - ^ 

tion of ope of the wires magnetized,, as in 
my experiments,, of which the thinness 
is a A, and the inclination < c d/. .Then 
^Iso the cuiTept x a dm supposed to be 
composed.of currents perpendicular to its 

axis : let a c be the direction of one of • 

Mese. The wire is magnetized, by imbibing these maguetic 
‘ currents>'being put into a stata fit , for imbibing them by the 
torsion ; but when magnetized, it also possesses currents perpen¬ 
dicular to its axis; therefore, if it ij^hibe a current «u 
•« c this must be resolved,into u h and h c, of which a j ih ak i 
effeSrproducing magnetism. Then it is obvious that r u : 
a h rad..: sin. inc, arid consequently the intensity of 
which is measured by the tan. of the deviation produced on the 

■ * cbinciiienee appears to afford a strong praumption in 

feTOiiT of the aetual existence of magnetic currents, “ 
.fiystents of magnetic currents (to adopt ® 

the a^aosphete; and for leading us to 

causes’by which magntom is commnmcated,® m these expeii- 

“^^fpfetSffSTpl^^d at different ^nations, h has 
,,. been found,M# by meW- position they may, after a tmie, imbibe 
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magnetism. It appeiars frok .Mr* S©otes%>. exp^imentSj, that 
there are vatiojis mMes by which this efieet'may be acoelerated, 
such as torsion, landing, filiog, scowering-i &c. Lhave. found 
that a pieco of hon may be placed ;jiear the poles of a magnet, 
and remain, for some time, Without tecerving any magnetism, 
but if, while in this position, any 'of the above operations bo 
performed on It, it immediately becomes magnetic. I’have*also 
found that if a piece of iron wire be bent or twisted into any 
figure, and in this stafe be magnetfx^, and then bent back into 
an opposite 'direction, or even simply straitened, its, magnetism 
is either wholly, or very nearly, destroyed. The same thing also . 
occurs if the wire be magneihzed when straight, and then bent. 

Hence I think we may infer, that an intestine friction of the 
particles of iron makes it capabledof imbibing magnetism ; and 
a similar friction in an opposite direction, made after tlie former 
produces a contrary effect. What connexfdn these facts may 
have with M. Ampere’s idea o^'tbe spiral currents may be ah 
interesting subject of investigation. At present I will conclude 
by remarking, that the apparatus used by Mr, Scoresby in his 
experiments appears, horn the description, to be well adapted 
for experiments of the kind I have described; 1, therefore, con¬ 
ceive it not improbable that my ideas may have occurred to him 
also ; but till any more accurate examination-of them is made 
j)ubiic, 1 think the present memoir may not be unacceptable to 
those who are interested in the improvement of this branch of 
science, which, owing in a great measure to the iaboars of Mr, 
Barlow and Professor Hanstcen, ^md the universal interest in it 
excited of late, both in a theoretical and practical point of view., 
seems to be advancing witb<miei^mpled rapidity; and to pro¬ 
mise a rich harvest of cliscovery, bbth in application to practical 
purposes, and in opening hew connexions, with other depart¬ 
ments of science. I am,' Sir, yours, 8tc. 

Baden pQWEnn. 


Akticle V. ' 

On the Separation of Iron from (yth£r Meiuis, . 

By .1. F. W. Hbfschel, Esq. FES.=» 

An easy and exact method of separating iron from the other 
^ metals with which it may happen to be mixed, has always been 
a desideratum in chemistry. Every one conversant with the 
sUhaJysis of minerals is aware of the difficulty of the problem,, 
whiter indeed is such that, in experiments cOn^heted on any thing 

«.Ih>m the Hnlowphical; TraasHcdbnii, icBr;4SSl, Peifill. 
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a4a^ge seal#, as insuperal/le^ 

la consequenoB of ifets, and of t^e ii^ortsaafee of the ioquury,; 
^eite is feaofdly .a of eoaineiiCKi 'who Jsas^ not proposed 

som proo^Vfer the* the ©jifoepljjon .of .th# 

' a'^htoh depimds oh the insolubOity of. the persiscoinate 

whidi 1 have mOt * tried, and whioh too 
esqieBy^a to be resorted to for any httt the nicer purposes , of 
research), they are aH'of them either inadf^Uate to ■ 
thh;ar^ propo^d, intolerably tedious, or limited in their apph-^ f 
<^ou> That vrhich I have now to propose, oh the*oth:er hand, 

, «4s lisdpo to none of these objections, being mathmrntkmlly.. rigo* 
t!Q^» of general application, and possessing in the highest degree 
the {^ycmtqges of iacility, celerity, aii^ cheapness.. It is bne% 
'•this'-r v*f ' ■ z ^ 

Thh solution containing iron is to be brought to the maximum 
of oxidation, which can be communicated to it by boiling with 
nitrie aeid. It is then to be jus| neutralized 'mmk m aMate of 
^hdktion, by carbonate of amhmnia. The tvhole of;,the iron to 
the last, atom, is precipitated, and the whole of tibe .other metals 
pfrefient fiyhich I suppose to be-manganese, cerium, nickel, and 
cobalt), rems#isin solution. 

The'ppecaulSons necessary te,ensure success in this.process 
arfe tciTv and ^ple., In the first places the solution must con¬ 
tain no oxide of manganese or cerium above the firsti,degr6e,of 
(^idaldon, otherwise it will be separated with the.iron. It is 
scarcely probable in Ordinal bases that any such should be pre¬ 
sent, the. protoxides bnly of these metals forming salts of any 
atabiUty; but should itbey be suspected, a short ebullition witli 
a httle sugar will T^l^e theijp to the minimum. , If idtric acid 
be now j^ded^ die iron don^ is peroxidized, the other oicides 
remaining at the minimum.* Moreover, in performing the pre- 
' cipitatiou, the metallic solution, should not be too concentrated, 
and must be agitated the whole time, especially towards the end 
of the process j ai^ when the acid reaction is so far diminished 
that log-wood paper is but feeWy affected by it, the alkaline 
solution mU^t be added ©autiofesly, in small quantities at a 
time, and in a diluted state.: If loo much alkali be added, a 
drop or two of any acid wilfset all right again; but it should be 
well: observed, as upon this .the whole rigour of the process 
dependl, that no inconvenience can arise from slightly suipass- 
ing the poinf of precise neutMizatiohi as the m-voly precipitated 
^carifo^tes i^ihe aht^e enumerated are readily mlubk, to 

eM^kkf in the ^lutkm in which they are formed {thoagh 

‘ ‘r', ^ . ' 

* '* • ' /’u , ’ ’ * * 

*‘^K,(?WchljS)winfcr, in U pnpet ricettfljrpnblislied '3?bttnEM>n’s Amah o/fkih-,' 
4(*pS^',:^tendS'diiia the pto^salri of manganese ^e atelntely void'«if.ts&lour. To this 
} eanfiWy sa*,.##!? I avt/e«i»ee4«4 in depriinmg the/iuoriate ofijs'^e rpsecdUiur 
by any lebg^.of ebulliOtm'irith sugar or alcobfd, ancr wHeh, however, not a trate of 
dcutexide could be detected in it<' 7 cannot help regaid&g Uie ftocm here proved 
for freang rnan^^e ftofo inph as preferable to that« Bti F. . t i < *1 h 
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re-dUs<^luii^a .of i^te foicipe^i of, 

aiimopiaJsi^ryf«^sf4ora;l^#^.|t.^.#^ of eii[|^.-o|,:<|6^^ 

• a'test'.of parjpfiPi^' 

oOi beiagi,5^si«.a4yi a 

tion;*'.^pr«?^d@d ao ‘fflarkod-T^^eaf ?#! 'm4f fee -presi^t.. Td'.% 
hoWeiKOE) .tj^b 

after sepai5iriiof 4*^ ferragjtfwiisiprocipitafe^ ^o tfe^ db?i.r 
liquid, while; fetoV '^ #dp of ffee,fiikaUa^..carfe£Hi|b<^^ Jff.we 
cleiidt whi(^'^is, frqdticee fee cle^l^ re-di«^ved qfe agifettioiaj, 
we jnay be ^re^ma^-qnly^iro®, has been separated. If ,otherwis% 
a little acid must be added; . the liqucsc poured again through the 
iija^r, so as to wadlii^the precipitate^; and tfe .iieutralisiation .por- 
lormedanew,'.-' ' . ■ ,/, 

The 
to resaJ 

pie of the-taetfeod would be nferely i.diffepehce o^’ s^ubFfety iqi.,; 
the carbonates of iron and t|ie,other' 'metals>. , apd as such wopM^^ 
have no claim to be regarded as rigpir>us. ' i>uch,*feoweverv ,fes 
not the ca'sav, The iron is not separal^ in the state,of a carbon¬ 
ate, but of-a suhsalti or $, simple-peroxfde, the<>YhoJe of thf!,. 
ce^onic acid escaping M-ith etfervescence each ‘addition of, 
the alkali. The piiaanomeadn turns oh a peculiarity; in the per-, 
oxide of this metal,4n virtuwof which it is incapable of existing 
in a neutral; solution at the .boUiiig temi>craiure. If we add an 
alkaline, earthy, or metallic earfeonate by little and little to ^ , 
cold solution of peroxide of iron, thp precipitate formed is redis-" 
solved; with effervescence, readily first, but gradually paore 
and more slowly, tUi at length many hours, of,even.days, ekqkse 
lieforo the Mquid becomes quite clears, Meahwhile it deepens>n 
colour till (unless much diluted) it foecomes dark brown or.,red. 
If the addition of the earfoonaJe be carried as far as possible with¬ 
out producing a permanent precipitate, the solution is peifectly 
neutral, andhoontinUea clear at a low temperature for aiiy lepgtli 
of time. In this .state it may be evaporated to dryness in yuc«o,, 
and-the residue (vvhieJv does mt (0i^esce with acids) is; still; 
.soluble in water without lettipg any irem fall* and so oh as .often 
as we please. '■ ' ♦ 



_ . .... 

slight cause is sii&ient ffevfeversa*;, Supposing ihe point of 

saturatioft to have b^n exactly attained,, the addition of an 
e|tremely small qua^^y asec^jiof the alkaline aolulicm Is sufficient 
to determine feie sepmation w ^e whole, whede*;;.. 

metaffic contkitsi and if, the solution opeM^d on be pre’^ 
odneeatratedi it fixes, after alohger or shc^ef time'into 
■' }^w Serm'i you-iiLir^ --h -'i- ' 


.wv. 
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almost solid coaguliim. if to the coagulum so 

formed, a quantity equally'mapp^iahle of the original ferrugi- 
iioup solution be added, it gradually liqueh&s, ahd after some 
time is cdithpletelj'' tedissolved (foruiih^ ^ inapt representation 
of the celebrated imposture of St/^^uarius^s blood).* 

A sitii^ar change is prodhced au increase of temperature. 
If we heat a solution exactly nedCralized as above described, it 
^eedily grows, turbid, .4ep6§its its f^ruginous contents in 
:^Undahce, afid h the same time acquire a very decided acid 
Tfiactiofu The acid so developed holds in solution a portion of 
ri 3 cide, .but if the neutralization be performed afifesh while hot, 
this'separates eatirely, and the liquid after filtration, has no more 
action on gallic acid, ferrqcyanate, or sdphocyanate of potash, 
than so mucli distilled water;f. 


- It is not iny object in this paper to enter into any minute 
detail of the nature of tlie perealts of iron, a subject not nearly 
exhausted, and which want of leisure albne has prevented my 
entering upon, but merely to point out the practical application 
of this one of their properties, td hn important object in analysis. 
The principle here ^veloped furnishes a ready method of detect- 
ihg the minutest quantities of other nields in union with iron, 
and, therefore, cannot but prove of important service in various 
cases where this metal* constitutes the chief ingredient in the 
substance ex'dirfibed,, aa in meteoric iron, the various natural 
oxides of this metal, See. S&c. ,T will exemplify Jhis in one or 
two instances, ‘ 


36*00 grains of meteortc kOtt (furnished me by the kindness 
of Dr. l^Hastqn) were dissolved in dilute nitro^sulphuric acid, 
leaving behind a'minute qsaritity of a; brilliant black powder, 
which,; however, dissolved by digestion in iiitromuriatic acid, 
and app^ed omy to contain an excess of nickel. The solu¬ 
tions were mixed, and' being Neutralized' at a boiling tempera- 


* Thiphienom^on described'in. the text appetus to wc to differ from ordinary pred" 
phatioas andedutiewaf in. ihe small propor^n between.th^ precipitant and the prccipi.- 
, jt^, the .solvent jsnd;\''&e matter di^ii^lved.' ■'! can call to 'mind bnt one instance of so 
' ipiifll aquahtiiy jqttheropemilng a difenibd change on so large a mass, vi«. the 
4ocoD]p6si'twn <H oxyghnated wa.rir by fibrm and other .animal substances. The action 
seemsiW. 1?® Jpropagated from pardcle to p^t|cle. .Whether tlie superabundant oxide e,f 
iron be retired jin solution in as^ate at analogous ^' drat of drg oxygen in Thenard’s 

e^erunents, might p(^bly desme consii^raiion. ^v., 

' ^ XfWs^in 1815, in Ihe aUal}^ of a sj^^rnen of Ae gold ore of Bahebanya, given 
^ $ne for diatpmpose by<Dr. Cfatfee, that | ^t remarked dbe separation of oxide of iron 
\ Semi a elesirt^tftd i^ludon by mere eleyatlbn of tentperature, and attributed it to the 
’pTwencB^^ oxycEUboaete capable of subsisting in aloV ten}perature,,bnt decomposed 
•.if heat, "^at dug is not dwmie explanation isaiready'sliown, and I have considerable 
.id^btdf d)e<etiBtence.of a percaiftMinate of iron at any ten^raiure. 

The me^ diegant modeofexMbidng the experiment is, perhaps, thi following:— 
Having rindte'ed a ofpwtosulj^ate ofiron rigorously neutral^ by agitation yritb 

oarbonate of lime an^' liltrationj dissolve ih it a small quantity of chktrate of potash (a 
salt perfectly netttealji... ^e solution wbenaaised to ebmlition is peroxidized, a quantity 
of subsulphote preopitates, and dje supernatant liquid is found decidedly, and even 
atjroDgly Mtd. 
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tfire the upn l^reea 

.bpiljfeff, a of petsal- 

phate of iroja bpfogVIet falJ/’JwBs" ia^mecli^iefy preci^l|at?B:J^^ 
state of .^^salp%te, .wlB^^, the solution was 

boiled \w|^;'e^Uess;ot ipotaih. ,tfll smeB ' of api^^nia 

disap^eaj^o, Os^deBf lilclsef sej^f^ateB/'Vhich,. cM^ 

5 stipngiyj^nited/weighed'4’B& gr^s/or 12:92 op the hundred, 
which,(tahing the atom qf hickef fo weighj^O, and ^that of oxy¬ 
gen 8 , hy^ogen feeing unity) giffs l>t)* 2 P per cen^^for the con¬ 
tents of the j^pecimen analysed ih inetaiUc ,piokdl»'.|/ ' 

‘ lOO gr^his, of titanious'Iron, from Ameid<^; 
solv,ed',ia; ^U®iatie acid (alter the-i^aisite ignitio^ With potash^ 
were treated (after separating the ^titanium) with excess pT car¬ 
bonate of litne, and Altered. Tfee .i^xcess pf carbopic acid being 
..expelled, apjnionia was added, and a spii^H quantity of a white 
precipitate fell, which speedily blackened m the air, and proved 
to be mere, oxide of manganese, . hncontaminated by iron, and 
amounting to half a grain., , '' ,. ;, , , 5 , . V , 

Manganese has been suspected in varibus specif of casf iron; 
and though Mr.Mushet’s experiments go ip prove ,th 8 tit doeanot 
usually enter in afepndance, they can hardly pe regarded as esta¬ 
blishing the fact , pf its absence.,, Jt might not bc/uninteresting 
to resume the investigation with the aid* of a modfepf analysis so 
well adapted to experiments on a large scale, as I have no doubt 
that, with proper,care, one part in a tho^apd, or. even less, of 
mangancbe might be insulated from iron. ^ ‘ ' 

The separation of iron from ij^rapium cannot beiaccomplished 
. by the process above despribed, that metsd posses^ng a property 
analogous, to that whick forms, the subject of this paper. ‘ By 
inverting the process, hq^yever, ^ye shall pcceed even tieire. A 
mixed solution of iron and urahiiim being deoxidized by, a cur¬ 
rent of sulphuretted hydrpgep, and then treated wjth an j^rthy 
carbonate, the iron passes in solution, while the uranium sepa¬ 
rates. This difference in the habiindes of the two oxides of iron 
presents us in fact with a kind Of chemical*dilerama, of one or 
the other of whose horns.we.may avail ourselves ip ariy proposed 
case. In studying the habitudes of uramum, however, I have 
met with some anomalies, which ^require further investigation, 
Zirconia too might probafely be freed frop.jrpn yidth equm faci¬ 
lity by a similar inversion- of the. process ; but*)lhia 1 have not 


yet had an opportunity of tfying satisfactory.' 


IdkiascHSL. 
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ANNTFAL RESULTS. 


ZJtfj owjier. 


Jnchee. 

Highest observation, Jan. Wind, 1^. . *. 30*<^80 

LoWebtditto> Dec. *2t{. Wind, S (continuing J4Iipiiro) 21 3B0 

Range of the mercury.. 3 500 

Mean annual barometrical pressme. 29*587 * 

Greatest lange of the mcreurj in December.* 2*H20 

licast ditto in June... 0*030 

Mean animal lange of ditto .... #. 3*bt)0» 

Spaces dcsciibed liy ditto. 07 (jOO 

Total number of chango-s in (he yeai ..20l‘()0() 


Sti's Thermmmta, 


Greatest observation, Aug 23. Wind, SK.^ . 

Least ditto, Jan. 2 and 3, wind, N; and (•'eb. 2b, 

wjud, E..... ?... 

Range of the meiciny m the thei luouicter... 

Mean annual tcmpeiatuie. 

Gieatest range m August.. 

Least ditto m Decemlai, ..• 

Mean annual ditto... 


7S*U00 

20*000 
.> 8*000 
37*008 
38*000 
21*000 
>0*4 ](> 


TVi/n/jR 


11*1 

i^ioith and Ka^t ... 70*000 

T'loith-east and South-east .... .57*000 

South and West... ] J9*000 

South-west and north-west ..t. { 0*(*0b 

Variable........ 20*000 


/fffl//, Ac. 


Inchei, 

Grt.itcst quantity in December...*. 5*I57<^ 

Leaat ditto m Febiuavy. 0*2t)0 

Total doiount for the yeai.... 28*9 it^ 


• OuSCKV A'l’IONS. 

• Ri •css«re. —The most prominent features vihich p esenl Iheui- 
RclvcR, and the most worthy of remaik, aie the gi< at tlevation 
of the baiometei in Januaiy, and its iinprecedeuted dcpiessious 
in Decomlxmv gieatest of which#, and the nmnuium for th« 
year^ occurred near midnight on the 21th, and continued until 
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tvfro, p, m. the 25th, attended with a most violent gale irom the 
south,,thunder and lightning, and torrents of fcain^ amounting, 
with what ha‘d fallen auring the previous night, to nearly Mree 
inches. On the 29th, the barometer again fell to 27*73, after 
which, it rose rapidly. From, the 16lh to the Slst, it never 
attained 29*00, though the changes in its direction were almost 
daily, and frequently considerable. 

Temperatuf e. —^The mean annual temperature, which is 1® 
above that of the preceding year, and is owing to the mildness 
nf the autumnal and winter months, fully compensated for the 
decrease from the usual averages experienced in May, June, and 
Jtdy, which v/ere the only months below the means of the cor¬ 
responding periods in 1820. A 

Wmd ,—The prevailing winds are again SW, and W, The 
N. and S. ones are nearly equal, and the KW. and SE. exactly 
so. The strongest winds have blown from the K. parficulaily 
towards the close of the year. 

JiaiW.—The amount of rain, which has annually and gradually 
decreased since the wet year of 1816 is less than that of the 
preceding one, though the last two months ha\e nearly brought 
up the general average. If the rain be taken fiom the la^t 
quarter of the moon, commencing the 16th uit. up to the same 
time of the present period (the 15th) the total amount exceeds 
Six inches and a halt, a most unnstial (quantity foj these parts. 

ATcw 15, 1822. .Um ha StOCKToN . 


Auticle VII. 

Analysis of 7Vo Fhinish Mhmah. By 1*. A. V'on Bonsdorff, 
Ph. D, of Abo, (Extracted from Memoirs presented to the 
Academy of SciGnees in Petersburgh.) 

f. Slehiheifit, <?/• l)ic/iroile, from Orrtjurni. 

Tins mineral occurs in the copper mihe of Orrijai’vi, in the 
pansh of Kisko, in Finland, and nas for a long time been consi¬ 
dered as blue quartz; it is found sparingly, and is accompanied 
with common quartz, greyish talc, and yellow copper ore. 

The colour of this mineral is either light or dark Berlin blue, 
and sometimes, though rarely, it is nearly colourless. Those 
fragments which are purt* and of a dark colour, exhibit two differ¬ 
ent colours very distinctly, like the dichroite ftom Spain and the 
East Indies. In one direction the colour is a deep clear blue, 
and in the other light grey, and sometimes so light as to be nearly 
colourless ;* it is trausluceut; the lustre of the fragments is 
glassy; it is hard, giving sparks plentifully with steel. Accord- 
. ing to Count Steinheil, it occurs in four, six, and eight-sided 
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prisms; the crystals are large', apd geuerally incrosted with talc, 
which renders it diiBcult to measure the angles; the specific 
gravity is 2*603. ^Exposed to the heat of the blowpipe, it 
becomes paler, and at a higher temperature the thin edges are 
difficultly fused. It dissolves in borax and microcosmic salt, 
exhibiting, while cooling, the appearance of iron; it does not 
combine with soda; with the solution of cobalt, it gives a brown 
colour, verging to blue on the fdsed edges. By exposure to a 
high temperature, the loss amounted to 1*66 per .cent, and the 
experiment was repeated with scarcely any variation. The 
analysis was performed as follows ; 

a, 296'*i parts of fragments of this mineral, of a violet blue 
colour, were reduced to powder, and levigatcMl in a caleedony 
mortar, with the addition of watir. The powder being dried 
had not increased in weight, proving that it had gained nothing 
from the mortar. The powder was heated with 1000 parts m 
carbonate of potash in a platiua ^rucible, the mass was dissolved 
ill dilute inuriatie, acid, and evaporated to dryness in a platina 
dish. It was again digested hi muriatic acid, and the silica left 
weighed, aft(*r ignition, 14(). 

h. The miuiatic solution was decomposed by ailiniouia, and 
gave a prccijhtate which, after washing, was boiled with solu¬ 
tion of potasJi, and then filtered. From inis, muriatic acid and 
carbonate of ammonia separ.it''d alumina, which, after washing, 
was iirnited andvieighed; il w.ts then tieated with sulphuric 
acid, uhich left 1*4 of silica; the i>nlpliurui solution*upon the 
addition of potash gave crystals of aUim, which contained 1)6*6 
of alinnina. 

c. Tile brown precipitate which tvnuained uiidissolved by tin* 

)>olash was dissolved m muriatic aiful, mixed with a little iatric: 
j»cid, and heated to ebullition, llie solntion diluted with w'ateu 
was neutralized 'with ammonia, and precipitated with succinate 
of ammonia: the jirecipiiato aftei combustion in an open platina 
vessel gave 14'8 of peioxido of iron, , 

d. The solution freed from iron gave I'O of aluiutnu with ear- 
bonate I'f ammonia, w'as then evaporated to dryness, and the. 
muriate of ammonia being separated by heat, it was decomposed 
by carbonate of potash, and gave a precipitate which after igm- 

»tiou weighed 2*U parts, and by sulphuric acid, 1*9 ofinagnesiit 
was dissolved, and 0*1 of oxide of manganese was left. 

V. The solution remaining after precipitation with ammonia, 
treated with carbonate of potash, heated to ebullition, evaporated 
to dryness and a^aiii dissolved in water gave a precipitab* 
whicH, when ignited, weighed 29*8 parts. 

, Diluted sulphuric acid left 0*7 of silica, and dissolved 2!)*I 
parts, which were magnesia. This magnesia, and that above 
obtained, were found to be pure by weans of a solutfop of cob^t^' 
which imparled its red colour* aud by sulphuric acid, which 
yielded pure sulphate of magnesia, * 
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' Di‘ this flualynis is as ft^liows: 

« 

Silica.49’95 containing 2^*11 of oxygen 

Alumiird..32’88 15*35 

M^nesia.10*45 4*04 

Beroxidc of iron. .. 5*00 . 1*53 

Oxide ofiuangauese 0*03 
Volatile matter .... 1*65 


99*9() 

When the composition of \his mineral is considered ‘with 
relation to tlae electro-chemical theory, and the doctrine of defi¬ 
nite proportions, it is evident ^hat the quantities of oxygen in tiie 
fiilica, alumina, and magnesia, are nearly in the proportion of 
1*4 and (>, and consequently we might express the mmcraloirical 
formula by M + 4 yl 6’; but as the peroxide of iron cun 
only exist in combination with the silica, and as M. Mitscher- 
iich* has proved that the peroxide of iion gives the same crystal¬ 
line forms by combining with electro-negative liodies as alumina 
does, tile composition of this mineral will be more properly 

expressed by iho following formula ilf + i *S', which, 

■when the quantity of oxide of iron remains unchanged, gives tin* 
calculated result of the composition of this mineral as follows: 

r>ilica.49*93 

Alumina. 3*2*50 

Magnesia... 10*82 

Peroxide of iron , v. 5*00 

It will be observed that these proportions agree very nearly 
with the actual results -of the analysis. 

II. Malacolufrom TaynmarCf hi FhiltwtL 

During a mineralogical oOur, 1 found this miueial in an aban¬ 
doned lime quarry, at the village of Tammare in the pari.'.h ol 
Hvittis. • 

It occurs in large masses, accompanied with calcareou.s spar 
and noble serpentmo. Its colour is white, sometimes greenish 
-wliite ; it is translucent; the lustre vitreous *, not very hard, giv¬ 
ing but few sparks with steel. It has a lanuuated structure ; 
the aiigleh of tiic fragments are similar to those of lire common 
malacmit. Its specific gravity is 3*250. 

Before the blowpipe it melts per se, with slight effervescence, 
into a translucent glass, ft is dissolved by borax,, microcosui'c 
Balt, and soda, and forms with them a clear glass. With solu- 

* See Annates dc CSiimie et de Pl^ysiqtw, tome siv. p. 119, Sur la Kelation qui existo 
xaitn: la Foime Orystidline, et les Piropohtons Chmuquei. Par JS. Mitsdttoidico, * 
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lion of cobalt, it givei? a red colour nt the Turfedl edges, indicating 
the presence ofimgnesia. 

The analysis was perfonhcd as follows : A portion of the 
mineral reduced to fine powder was ignited iwitli three times its 
weight of carbonate of potash, and treated, as already described 
in the former analyses, with muriatic acid, and left cure silida. 
The nimiatic solution gave a small quantity of precipitate rilth 
ammonia, which was separated into alumina and peroxide of 
iron: the remaining solution gave a precipitalie with oxalate 
of ammonia; the oxalate of lime was washed, dried, decomposed 
by heat, and left carbonate of lime. 

The solution was then precipitaleil willi carbonate of potash 
ui a boiling heat ; the precipi^te obtained was ignited and 
weighed; by solution in sulphuric acid, it ga^e a small (quan¬ 
tity of sulphate of lime, and the di-ssolved portion, consisted 
of pure magnesia. The muieml lost 0*32 per cent, by a red heat. 

The results of this analms wvre us follow: 


BiHca, , 

34-83 

24*76 

lame.. 

Magnesia.. 

l«*:)5 

Alumina. 

0*28 

Oxide of iron. 

0-09 

Volatile matter.... 

6 3? 


99-73 




0-95 

7-18 


We find from this analysts, that tlu^ qianititic^s of owgen in 
the magnesia and lime are vciy nearly e(pial, and that the oxy¬ 
gen of the silica is four times tha? of each of the otlu r earths. 
Tins mineialis consequently ronqioS'Cd of one atom of magnesia, 
one atom oflime, and four atoms of silica, and its muiefalogtcal 
formula willile C A* -f M tS'-*. 


« 


Article VIIL 

A })emomivalhn of a Vropimlhm fivm ISbusnuh isitt W, p. 301. 

Ily Mr. James Adams. 

(To the Lditoi of the, Anuab of Philimphp.) 

SlRt SUwehouu^ Jiin. 19. IS21. 

• Thl niseiU uu of the following proposition and d iuumstidtion 
in the when couvouieut, will oblisji' 

Your humble sti \ aut, 

' jAMliSAnAMS. 
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. .Propositiorh —-Tp demonstrate that ttro sides of a triangle 
that is inclosed witliin another^ together be greater than any 
t:«fo sides sOf t^e triangle that inclu|ies jl, in feny ratio which is 
^twOifoone..' 

bet 4BC 

be,,a scalene triar^le whose ».> 
hottest side is A B, in thev.*^' 
side B )C; take C jD equal'to 
A B» and join r A B; make 
BvF also equal to A B, and : 

•divide A: F into indefinitely 
small equal parts^ such as 
hm^niVt^. JoinmC,FC; 
then (20i .^1 c . ) will h m .4 m C > A C, much more will 
m < V m C > A C, and m D -f »» C > A B + A C. 



Jfow suppose AhQ and the smgle B A C to remain constant 
while A B, B C,. yary j then if A B decrease, G B will increase, 
for A B -H B C will always be greater than A C; and when A B 
and its equals, G B, D F, becoma indefinitely small, the points 
B and F will approach to the point C, and the point B to the 
point A as their limits, but to which they never can arrive as 
long as the triangles B ^ ^ B m, Q have any magnitude : 
hence the variable lines B B, B;.Gj m B, approacn to the fixed 
line A C as their limit; so that the difference between them 
may at length become leas than, any assignable line. If the 
points B aad F be conceived actually to coincide with the point 
Gj and the points B and m%with the point A, the triangles 
B A C and l) m:€ will cease to exist* for their equal bases A B 
and G B will vanish togetheiv; then m C -f mB would become 
AC + AC = 2 AG,.an4Aaq., AB = AG + 0 = AC; 
therefore, the ratio of m C + B to A B -4- A.C, may be any 
miioy less than two to om* . . 

€o7o|lury.—Neither an isosceles triangle standing on its 
shortest side, nor^an equilateral triangle, will answer the condi¬ 
tions of y the proposition,! because the straight line A B, drawm 
within the triangle A B C, will be /ess than either A B, or its 
equal A'’C. ,■ ■ >'> 

It is stated at page 301, before quoted, that;Fappus Alexan- 
driaus has demonstrated this prowsition in book.the third of his 
mathematical collections, whicb l have never se^, nether do I 
know that a demonstration of thyo property hasr been published 
'elsewhere. .4 
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Articie IX. 

Historical Sketch of Electto-nuignetum. 

(To the Editor of {fae Annah of FM/osopht(.) 

MY DEAR SIR, 

• 

1 KEGKET that circum«5tauces have occurred which have pre¬ 
vented me from completing the sketch of the hialory of electro¬ 
magnetism, of which you have already received a part. Much 
has been done in this hew branch of science since last April, up 
to which time my brief account goes, but I am not so circum¬ 
stanced as to be able to give a fair account of it. As you wish 
for the theoretical notices 1 had gqt together, 1 send them here¬ 
with, leaving it with your discretjon to use them as you think fit. 

1 am yours very truly, M. 


(jCoitchierUj'rom vol. ii. p. 990, New Spmi*s.) • • 

Having, in the previous pages, feudoavoyied to give you smdi 
an account oftlie expeiimental results as have been obtained by 
the labourers in this new branch of science, 1 will now, in. as 
brief a manner as possible, statt- the theoretical views taken of 
them by diflercnt pliilosophers as far an 1 can understand tliem. 
The first attempt at a theoretical explanation of the plmnomeua, 
which deserves attention, is that of AJ. Ocisl^d. Itxamiot be 
doubted for a moruenf by any one-who has read the papers of 
this philosopher both on the discov?ry and prior to it, that his 
theory ratlujr led to the experiments, than the experimenls to the 
theory, t’hauce indeed seems to have had very little to do with 
the discovery eveept ni retarding it, for the thoughts wefe con¬ 
ceived, and the experiments devised, some yme before thoy 
were made. Notwithstanding all tins, I have v'ery little to say 
on M. Oersted’s theory, for I must confess 1 do not quit o under¬ 
stand it. llefore the year 1807, a work was published by 
M Oersted, entitled, An. Inquiry into (he Identity of Chemical 
•and Electrical Forces,” and the eighth chapter of it is occu¬ 
pied in considering the identity, of the magnetic and electric 
powers. In this work, Af. Oersted proposed to try whether eh e- 
tricity th(‘ most latent, has any action on the magnet, and appears 
to have considered th(‘ two powers as identical. 

When,•however, tlic experiment had been successfully made, 
Al. Oersted was enabled to mve a more d(‘fined form* to his 
theoiy, andhis first paper* concludea with an hypothesis that will, 
he thinks, readily explain all the phenomena. When a wire is 
made to connect tlic two poles of a battery so as to discharge the 

i 


* See Aniiait o/Philost^hy^ xvi. 21(i. 



t^ectricitics of th^« poles, £iri effect is supposed take place in 
the wire, , dependent W the union of the electricities, called the 
electric’ conttipt; and it is this # action, or state of the 

electricities that is considered capable of affecting the magnetic 
needle, aiii^ chuiigmg its direction, : ’ ,, 

. The electric conflict’acts gifly op ,the magnetic particles of 
natter. * ’ All iion-magnefac bodies uppeaT'penetrable by the elec- 
tiib conflict, while ina^etic bodies, or' rather their magnetic 
ll^icles^ resist its passage, and are, therefore, moved by the, 
li^pettis of the contending powers. The electri^d' conflict is not 
<sonfined to the conductor^ but is considerably extended through 
the circumjacent space, otherwise it could not act on the needle 
ut a distance. It also pferforpis circles, for, without this condi¬ 
tion, M. Oersted says, it seems* impossible that hny one part of 
the uniting wire when placed below the magnetic pole should 
drive it, towards the east, aridr,Ufhen placed above it towards the 
west; but it is the nature of a •circle that the morions in oppo¬ 
site parts should have ah opposite direction. 

M. Oersted then adds> that sdl the effects oh the north pole 
mentioned ip his experiments, maybe easily understood by sup¬ 
posing that negative electricity moves in a spiral line, bent 
towards the right, propelling bhe north pole, but not acting on 
the south pole. The efiects on the south pole are explained in'a 
similar manner, if to positive electricity be ascribed a contrary 
motion, and power of acting oil the south pole, but not on the 
north. 

The theory of M, Oersted®, therefore, seems to require that 
there be two electric flnids; that they be not either coriibined or 
separate, but in the act of cOJnbining sh as to produce an electric 
conflict j that they move nevertheless separate jfl'Om each other, 
and in opposite spiral directions, through and round die wire; 
and that they have entirely distinct and different magnetical 
powers ; the one electricity {ne^tive) propelling the nortli pole 
of a magnet, butt havirig,/»p aorion at all on the south j>ole; the 
other electricity (positive) proponing the south, pole, but having 
no power over the north pole. : 

1 have before said, that I *asm not able to comprehend tlu^ 
whole of the Professor's statement, and, perhaps, therefore, 
ought; not to send yoh any account bfrit. It is to be hoped," 
hOwevetj, that this celebrated philosopher will slioitfyjdevelope 
die principles more at laige, which have already le(h«i^m to the 
re^Ik he has published; and'there can be lid doubt that in pur; 
suing them he will arrive at other results as new to the worid, as 
i^bttaht to science, and as nonourablfe to as those he 

has already made known.^‘ .. . * 

The exp'erittjents made by Bmelius nayf .feew jnerditipfStd 
in a former part of this letter. They aite contpiaed in ,a letter to 
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ate abeoiipa^d- by 

those or ir-pemISd. Inbfei of Sag 1 “und^ii^ 

^ot the tiwt pta^:r o£ thftCr^ttetjf, • 4. Beralias Vemplo^d 
tende of tin, ^d pataHelopipet^, eodWludes that they oSrt 
the tnagwic pheaomeea under bettW cirooBistaaoee fo/S2 
to,t,o«|iain^ round we. .flM pohdusiimis, that the intS 
Miagae®? state of a transverse sejJtioai of the wire 
may be represented by two magnets placed with 
weir opposite poles together as in the figure: so 
that if the whe usod h® square, it will then be a 
metallic paraIleliopipe<i,through which 'die electric 
current moves, each of its angles will be a mag¬ 
netic pole, enaal in extent to the length of the 
parallelomped,, through which tlie current is passhig; the opposite 
angles will be magnebc poles of the same kind: while those 
winch terminate the same face wilf have different poles^ Hence 
m passing a needle round the wire, tour poles should be found a 
north, a south,' a north, and a south,* * , * 

M. Berzelius remarks also, that it appears each electricitv ffor 
he suposes two) is represented in the wire by its oVn ma'Umt 
and that each has its^ analogous taagnetiq pole turned to"^ the 
same side as regards its direction. It is evident, he savs that 
the qrdiijary magnetic phenomena differ from, those of a current 
in this, that in the latter case, there is a double and inverse pola- 
jily, while in common magmets there is only simple pohrityUnd 
though the .double magnetic ;pola«ty. may be readily imitated 
artmeially, there are no mean&jknovvn of imitating bv electricitv 
the simple magnetic polarity. - 

M. Beraelius thinks that'this exposition explains all the nheno- 
mena Aat hare yet been obserred. and uuU explain all those 
that shall be; for, be says, is sufficient to foretell all those 
ot which the conducting body is in this state susceptible. He 
considers M. Ampere as quite wrong in his conjectures, and the 
hypotheses of M. Oemted, though ingemous, vet veiy impro- 
bable. It IS, however, probahle that i\'J. Berzelius, has been 
hmi.sell too hasty m bis conclusions. The state of the wire indi¬ 
cated m the section above is utterly incompatible with .the'expe- 
i;nnents of M. Oersted and others, as may readily be seen htr 
relerence to %. 2, d, 7. 9, J t, of Ph.ix; Nel 

Senes, and , to the phenonieha they are intended to illustrate/ 
indeed it is only necessary to.experimi^ht with a view of asceri. 
tu ning the tour supposed poles, m.the angles of a square wire, 
and. ,.it wilb beammedmtely found. todnstead,*of any partioidat 
angle exhibiting a constant polarity, it' will pj^seni the plieBo- 
meua of cither a north nr south pole as the needle approaches 
from .thie one or tlic other side towards it. There can how- 
evefr, .he but htdo doubt that ;M, Berso^ius w*| conect his 
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^ssimamly ekchifted, by which similar magnetic pewers meet, 
Aud donaequently occasion a fepnlsion. 


mWmaeeiheopposesasmsum^^^ 

Sy orthe anddnco—t 

account I hare yet e<f“ of wher^it is stated 

BibfiotNqno^l^'n^wUe.Mareh, IS^j^P-l^ magnetic axes 
that td.expiaw the phenomena, he suOT<»^° “ 6 ^ 

to exist m each transvelse section of 

axes beine j>«pendii»dar to thadirectiffla ofthS-Current, ano « 



on6 abov^ lii&mg io one tho ona below iii ip|^sif« 

direction; .This ^opposition in the direc|don of 
current in each ol these axe$> is necessary, because of the .abso¬ 
lutely invetted manner in which the phenomena are p®Ahted 
when the heedie is above mid below the wire. ' . 

It is diffieult to understand how the. above theory is to exp^n 
-the phenomena described by Ousted, but it would not be fair 
here to give an opinion on its’nfents, as the account is not taken 
from the original paper, but from an abstract drawn, up in another 
lar^ua^; ; ' , . • 

The jMai?quis Ridoifi appears to have formed the idea^that* 
electricity may be a compound of magnetism and heat, and many 
experiments .ace described in the Bibliotheque lIniv^rseile,. Feb. 
1821, p. 114,'Stc.iQaade with a vilw of separating electricity into 
these elements, or of composing it from them. No experimental 
proofs of the correctness of the opinion were obtained. 

Of all the theoretical views that have been given of electro- 
magnetical phenomena, those by M. Ampere are the most exten¬ 
sive and precise, and have been tested by the. application of facts 
and calculation yety far beyond any of the r^t." Indeed it is 
tliese alone^among all those that*have bepn given to the pulilic, 
which deserve, if any do, the title of A Theaty. 11*1 had pro¬ 
fessed to send, you, any thing more than a sketch of electro-mag¬ 
netism, I should have been afraid to touch this theory, but as it 
is, I trust that M. Ampere will excuse the imperfections he may 
see in the following account, if* for nothing else, yet for the 
humble professions of i^his letter. .. 

M. . Ampere, commences by assuming the existence of two 
electric fluidSj, according to the tlieory which is now general, 1 
believe, in France,, There, appears ,to be no* doubt about his 
meaning on this pointy for. though he nses the term electricity 
very frequently, and in a way which might be understood, per¬ 
haps, as applying equally either to a particular state of a body, 
or to a particular fluid existing among its particles, yet by the 
use of the term ykctticjiitids in one place, and by the mention of 
electric currents as currents of matter, it is nearly certain that 
M. Ampere means to speak , of electricity as consisting of two 
distinct fluids, which, though the oUe is called positive, and the 
other negative electricity,'are to be.considered as equally posi¬ 
tive in their existence, and possessed of equal powers. 

The voltaic battery is considered as an instrument possessing 
the power of conveying one of these electricities to the one end, 
the othev to the other end.. That which goes to the xinc end of 
battery is called positive electricity; that which goes to the 
copper end negative: these names being retained, it may be 
presumed merely in deference to custom, and not because fhey 
have any reference to particular qualities of either the one or^the 
oth^fluid. * *’ 

' When a metedlic wire is made to touch the two poles of Ihe ' 
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>^irje:^r^;f'«dj e<3ptti^q)!l^|(|^ jS^fclB'tlius^paken qf,- bo 
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the wire, 6r;ip tl^.^saus^ of ^^e.pr^ucAion of laa^nMi^fe it.’ 

In the htst^(b4l^0tch>hiiye id^e&dy gWjea yoir ibf the tkpts * 
ne ti^ey were I iaa«ptionedthat Mit^ersted first ^^eetr 

tsined 'the iBBtoi*! J^^OR of we and tihe megnetic needle^ 
He #howed‘‘thajtil^pparal»s ,had ,|^^ Qmt the needle 033 ^ 

wheiai tlie' otwjnexic^l^as completed, donsequentiy theeiefetrieity 
taustbe in progressii^ motion, or foiling a c«rrent,ns M. Am?- 
^re states, before it* pan. become’ms^netfo. M. Ampere, the% 
disco’sfered the fai^ th^^.two ekctricy cnTreiats (using the werd 
in his own sense) wpi^ dapable of adting on eeich otiier> and pro¬ 
ducing entirdly new^il^triei^'phenomdna. This discoveiy was 
noticed intho form^lP^t of this letter,* and it was mentioned 
that when the enripite .were ift tl^e ^me direction, they 
attracted each other ", when in different directions, they repelfod 
ea^ other., These 'fractions and repnlsfons differ entin% 
fi:oiin those exliibited by; electricity in a state of tension, as may 
ho .seen by referring hack fo the account given of them. M* 
Ampere nevertheless fcbhsiders ihom as belonging to the eleefcri- 
<sity, ‘ b«t Qidy when it moves in emrents. T^iey are, he thinks, 
dependent on certain properties, nrfrich these cunents possess, 
and Are not produced by^hp actiSn^ pf any magnetic or ofo.er 
fittid which the electiiicity has set at fiberty. *; Elecfcribi^, when 
acoomukted, has the powey'of causing certain attractions mid 
repulsions which are called* electrical when in motion it has the 
power of causing cerfoin other attractions^and repulsions; 
namely, those in quesIPn. ‘ \ , 

Having then aseertamed these new, properties of ^ecfcric omy 
rents, M. Ampere, in €ie progress of his reasoning, revertnd 
back to Oersted's ex|!* 0 jEim€nt, removing one of iib curreni^^ 
.he substituted a ma^et in its place. ' ilThe results-were the same 
as before; the attractions and repulsions were of the same kind, 
and took place in the ^me^mannerf^so that ihe effects which 
were known to be;electrical With thertwo wiresr wm» produced, 
when in place of oneti^them a magnet was used: only, the dis¬ 
tribution '/bt the powAJ^^sn the magnet Acemed;to differ from that 
ii^the wire or currentfor that powe?''which is exhibited •by onn 
side of the wire is cqne^rafod tn one end of .tfie magnet, apA 
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“wire: in the other 

away the reclaming whei "iind snW,toting a second 
ftoagnetifor iMe two acted in the usa^eoann^; the action 
fo^d to hli analogous tO' that df two eJeotridai currents. 

Ampere was forced’by his expedinents, and toe view 
nad^totcen of them, to f^hctnd^" that all* toe attoaotions, 
’^etofer excited by tisfo wiresf a wi^e ^d a magnet, or two 
-i^gheti, were purely electrical, and, tofifirie, that ail magnetic 
i^heridmena are occasioned by electric currents.«,v 
*?^''Takeh in this point cf view, electricityvahdsmagnetism are 
''identical, dr ratoer, magnetic phenomena are a ^series ofelectri- 
-Wl phenomena. Hence magnetism should form a branch 
;'electridi%* under toe'Wad of electrical currents ; but before we 
dispose of it in this premature, though contenient, manner, we 
'Ijshould endeavour to state what the arrangement of elecGipa! 
f^urrente are which M*. Ampere.has foohd it necessary to assunie 
/' to account for the various Wowh phenomena of magnetism, 

V ‘ The arrangement of magiietic power in a conducting wire is 
do different to that in a magnet, that it is not at Wst very evident 
how the* one may be considered as convertible into the other. 
Currents of electricity, according to the theory, were essentially 
neeess^ to the production of magnetic phenomena, but where 
are the currents in common magnet ? It was a bold thought to 
■say they actually existed in it, butM. Ampere has ventured the 
videa, aadtoas so arranged them, theoretically, as to account for 
very mhny magnetic jmenonmna. ■ - 

A magnet, M. Ampere 'says, is an assemblage of as many 
electric currents moving in planes perpendicular to the axis, as 
. there may be conceived lines, which,'without cutting each other, 

' form cfosed curves; for, he Says, it seems nnpossible to him 
;from the simple consideration of the facts, to doubt that there 
are really such currents round toe axes of magnets ; andmagne- 
^tizatiold^ cbn$iStB;^e,saysi, in an operation by which there is given 
‘ to the particles of steel the property of producing in the direx- 
\tion of :toe currents toefore spoken of, the same electromotive 
action^which is found in the voltaic pile, the electric calamine 
of mineriilogistS, the heated .fo^rmaline, and even in the pile 
formed of moistened paper, and discs of the same metal ah 
r^^ifferent temperatures; : 

Wito regard to the extent of the curves which these currents 
:^trayel toioughj,' toe theory has not yet decided whether it relates 
Ijito' toe jti^hoie magnet, < or to the particles of which it is formed. 

W t^tion of4 magnet perpendiculaT to its axis be conceived, 
toe fcufrente situated in it may either be concentric, in wlilph 
Case they will >aiy gtodually in extent;-or thw may exist round 
each pairticle, "in which :oase they are,;, of unifortn size, but veiy 
aninute. It appears from circulation that either of these aiTange- 
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beHeve, inclinedjpo.^dopt the lattfert* v../, : ,. 

Concei^it^a to b^'lbrmed^in this 

currents, a^d exjpjbwmenitai resnlte obtaid^ij by 

the action of a.'a^iro aiid a nf^net on^cach other, ifoneend 
magnet be. presented to one side, of4he wke*, it will attract it ';'; if 
to the other side, it will,repel it..; The reason according to the 
theory is evident:' the currents .pass in di^erent directions-on 
the two sides pf the magtiet up da one side down dn the other. 
When that side is towaras the wire iu-which the currents move 
in the same direcjtioa as in the wire^ attraction takes place; wherr 
the opposite side is towards the wire, repulsion takes place, 
because the-currents are in opposite, directions. If the magnet 
be turned round, ahd the other pole be brought near the wire, 
the direction of the currents in the ma^et will be turned also, 
and motions ^opposite to thofee ^hich before took place will now 
^occur, because the place of the sjipiilar and dissinaii|ar< currents 
has been changed. t . 

In consequence of the idea which had been formed of a mag¬ 
net as an assemblage of electric currents in planes perpendicular 
to the magnetic axies, M. Ampere endeavoured £0 obtain an 
imitation by forming a spiral or nelix of jvire, apd passing a cur¬ 
rent of electricity through it. As the electricity traversed.the 
spirals, it would nearly resemble the.different currents in the 
magnet; and the effect of the obliquity of the spirals was coun¬ 
teracted by returning the wire from the extremity down the axes 
of the helix. This instrument has been described befoie,t and 
the similarity of the effects produced by it to those of the magnet 
stated. i * *■ . 

It w'ould lead mp far beyond ray original intention were I to 
extend further on this part Of M. Ampere’s theory/, nor is there 
any occasion ; for I am sure those who are anxious to under¬ 
stand or pursue the "subject, w411 think it necessary to i-ead M. 
Ampere’s papers ; and for those whb may t^ink a sketch suffi¬ 
cient, I have already said enough. Let us, therefore, notice 
very briefly that philosopher’s opinionfe on terrestrial magnetism. 

Naturally led by his elaborate views to substitute terreatarial 
magnetism for tbe magnet he had previously used in experiments 
on the wire, M. Ampere was induced to suspend a , circle very 
delicately, in hopes the earth’e magnetism would make it tra¬ 
verse ; for as according to hi8wtheonr> wire and magnets moved 
each other, not by any supposed pole , or point of attraction and 
repulsion, but by the attraction and repulsion df the ciiiTents 
passing through them, he hoped to be able to make a current 
^novo also by those he assumed to exist in the earth. 'The suc¬ 
cess of this experiment has been relaied,!. apd was certainly 
sufficient to make the author trust very confidently to a theory 


t 


.Toumal de Physique, xcii. 16S. 
Aniials of Fhifosofiltif) ij: 281, 


New, 


Series. 


t, IbW,n.2t9. 



iff; ■ ^ V, 

' ]p^rp-(lvy^ 


i c^\!tlie ^artii 

^..... di@<ikptioa 

urg«4 • 

tWpiy; as it suo^bd^d, QfbeiQg adduced' 

;j|^;aj^^j^, pruoi tkat e»f:molii|g.ie4urifps.-such ^;tiiose -M. Awv -, 
is^duaes tQ^pjf'jst ia thp uaia^et, are sUffioi^'^jto account .for . 
.j|fe pfe^nofoena^reskafod'^^^^ But tim.tmppiiknt coaclusipn 
4 npfiafo ^riiresrat dofoit i% |hat tlie paagiiai^TO of tde eartjj. 
,pdael^''dPiU@«d hf fjurrenfo of Mfdtrtpity, whith, footing fopm tk# 

' ^t tow^gJ.he-.westi'fTOd^^^^ are’ at riglft angles to tbe 
jSignedc^eBcdan^ Th#se exis^ are oofopared 

Vkiph ipiw ^ found m a .wltaic battery if its two 
werse, pjade Tl^®rp m potbiwg probably in 

imd gld|jj|. wlfij^d. p^n ]ljjdVd^.^kd ,tb fokcontfo conductor 
fomed fy’tbe ^ ^foj^ere h^ $bown that the 

is %agne^‘^..aii'd iie^upposesit that the 

.^^^pgCBrfopt pif the .#pbe be'such as to 

rf^hsti|ii|p;^ li^Wa girdle round tbe earth, which, 

^I^Qugh'^dinp^^ w:pa.k elepients, is sufR- 

Ojently i^ttehsiYi^’tp prpdupe the elFacfo df terBeshial magnetism. 
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^ lihes of aimillr yadialipu, the pdahges thet take place fo 
:it. woa^ e^lalp , t^ 4^f;ecihn of the neeplisi. 

^t$^e g^hereVadlipn# to exist which aid^ 

%' produ^ng the; cui^eple,..pf^s^lre^ftrie%;.. wd in a direction 
approacliing parallelism,withathe,equator; and the variation is 
Supppsj^ to depend p^ .^e^gMss pf pxid^ipri in the conti- 

^ 'itlre '^nr^iikrmd<# .^,^Wid^^^ as dependent on the diurnal 
'i^fange (;d te?^pif:aforf, ha the ^p^rficial electro-motors of dm 

mignetip maforials are consider^ 

thal; electric, curr^ts actus^^ exist ihe masses 
Ffo%|prin dfo l^netary 4«d globes,, Am- 
l^gre shtesl^ poss,ilSit|..\t|gith^;may ah^etimes be so 


^^erfid tQ. ihaho the boat ■^kh necessatdy excited rise 
'M Jgnitkh-. In'this ca^ei a'permanent incandescence with a , 



heat\md light pf 


. Buch,;?^^ 

pere’s theory^ I nfiedlipt igh|h applog%e for 

.^^,re%y.aa' tp ah easy the own'papers 



a^samed tl|4': 'j^xpS^i^’e etetjttie 

idejtttity'of 'elfecirifeity’’with'', I Mtk ttie iSi^^''|>^^ 

the theory',by. tefo'^eaittS'' S’cdl^’eOtly d^Veldo^d* M.'dersfed^^, 

in tBs respfeetj skiai^atifi^^le than M. Ahipere; wW 

whiat success, it is ndt ne^lshry f^me;tovdetermH^ , ", ^ 


[To the historical sketch hf electe-magnerisrn with wfhich % 
have been favoured ,by aiy anonymous correspondent# I shaU add. 
a sketch of the di»edi^e»es that haVfebeenm^ebyHF. Faraday, 
of the Royal Institution the nietnoirs which coidiain the 
account of these’Very important* experiments are contaihecIiB 
the 12th volume of tho Quarterly Journal.— MdJ] 

Mr;. Faraday’s tittention was first directed to the verification 
of the results obtained by previous experimenters as to the 
attractions and repulsions of. the needle by a connoting \Virer 
in attempting this, he asceii|j,amed that the position of the needle 
wit!» respect ta the wire greitly modified the produced ; 

he ascertained that the apparent ^atfcmclion of the needle oh one 
side, and its consequent repulrion' bn the other, did not occutf 
under siil circumstances, but that accordingly as the wirewao 
placed nearer to, or further from, the* pivot ot the neOdle, atferat^-^ 
tion or repulsion was produced on the same side 4>f the wire; 
this vyill, perhaps, be, more clearly understood in the author^s 
own words ; If tfem wire b®'made td approach perpendiculariy 
towards one pole of theneCdle, the pole willbass ott‘on one side 
in that direction which the atti^ction and repulsion at the 
extreme point of the jmle would giv® ; but if the wire be conti¬ 
nually made,to approach the centre ofinotioh; by either the .one 
or the other side of the needle, the, tendi^ncy to tpove in the 
former direction diminishes; it then becomes null, and the 
needle is quite indifiPetent to the wire * and Ul^inately the motion 
is reversed, and the needle powerfiilly endeavours to pass the 
opposite way// . ' '! ”, 

From the-facts which have beeni now sttited, ^r. Fai*aday'- 
concludes, that the Centre of magnetic action, Of true pole of the 
needle, is not placed at its extremity, but in its axis- ai a liuie 
distance from.the eXlfeinity and towards th® middlA; that this 
point has a tendency to revolve roimtl,: the atfd necessarily, 
therefore., the wire roahd the^bint; and asithe sanSe effects m 
the.opposite <brec|i0ifi take i^ace with* the otbOr pole, it Is evi- 
dehtj ii/ihe opinibn df Mi\ F; that btmh pole had the power of 
acting on tfab wire by-itself, and not as any;| 3 ^rt of the needle# 
or as connected witft the oj^osite pcie. Xhe attmetious add 
repulsions he, conshfes 'merely as exbifaitibpf of the revo|y|ig 
liiotion in dilfer^nt parts of thb cireW / , ■. 

ftr will not bS necessary to foUow-Mr. Faraday throngh all th% 
difilcttlties w'Mch he had to contend with, or to describe everv 



df -ati'&tifer ^10 for^!s(^4febthei6t6®'j^, ■’';?, ''■ '■ |’ 

■ th€"'#S!t "'pibb^ ';■ this '•”£5jp6rdli''#ee r-f "\ 

xahtibai'hfld fchdla.TAalopi^"'- yY- • 1 


W’fme ’a,M^ihe - -'^ ■ f4f|w 


Ob‘ btih]^Bg-',ijp; flaagbbtih pbSe''‘iTd'm^^e' cehtrb of-" '■•:; "‘-J ' - .■ 
;motioh';WWb|:^dtV-9f^e’''WCr|,'itA' • 

offija*' 

>Qe’Bi^''bk-%h|p^hief;afibord«ig^i6''cirfe^ :.'■ ' ^•i[:- 

'iCi^|i6'“''ihOT’6n-'arb fedhcible to two ; 


dfwire, the'iidtthpcdd^ 
totate^tt one 'icil:^ctiot3t;''^OT'd 8(wh’ in the others Sopposo 4 * 

.w4tch<^|wg pn:;^t1ie;t4hJf|'&nd:let^its'€iee;'be'‘o^ the ^ 


pass round thimble, in we hbadS of the watch j 


Bcmdle faiM:, and'^e foMioove round it>^e motion is similar, and 

m.'ihb'is^me dilution.' 'C' ’■'• "it"-'"' '''■'''*' 

tf3nr\imits^''Wl|f'ittoW'.n 'tj&e,numerous and . 

highly %ndocfs 4&d ihterOStiU^f eiKperhnWitS Mr;. Faraday 

has made withthe polel and ^y|tes;.haWhg 6n of each. 


coUtoiie thj^ - course in^ A which they 

J^htt'iti'rllpid^ on J^ing'yi^ 1 ^bye'd■,'^^,t^ 4 ■^dne side 

to’ tMflthOr#r 'the^,'^i|i)' isi#5nbvmlk'.the'''n^^iidm^ impd««. 


dimfehfc' 'hh 

r^elied.V ftb;|fcactiop^Wa^;dfefVed..^'4p^'bHween ^a; pote.-, 
and a wire :''’^'^,lhes^'‘iifehojij4ih 

V’';yt^ereaTe someresuiti;i^iatmfiC0hetlie^O®^.3imjpet’ew^^ - 

















the ^ the ^dioH th^ vtm 

■iiwtfry^ of* the joioli^g |hee#re^a or |)0iee of 

the meguet $ It coooludm M those xnoticms whioh 
would probthly be {irodooed by the earthy ell c<m$ideratioi» of 
the megoetio fiysies might be Oj^itted for the dme> end the pole 
conaidcNred he e pointy the position df which is indicated by the 
dipping needle* Mr. Faraday does not appear to lay much streae 
tnt 4ilhe OKistenoe of masnetic poles m tne earth, but is rather 


tndUned to consider them as apparent only, and the result of an 
notion analogous to that of the ring bemre spoki^a of; but he 
* Weems to assume the dipping needle as indtcahng the resultant 
ofaii the terrestrial magnetic forces; aud^ therefoi^it as the datum 
on which to commencei^ Mr., Faroday has made a mistake in 
giving the dip as 72® SO' 5 it is ohly 70° 30\ The raoUosns^ 
however, dp net regard the quantity of dip so as to be conhned 
to a ceitain range, but probably occur in any part of the earth. 

Judging from the former experiments;, tlie results expected 
were that a connecting wire would always move laterally, and m 
a, plane at right angles to the dip; this requires the wrre to be 
perpendicular to the dip; if removed from the peipendicuiar a 
little way, it Wnld still, however, move, though witli dimimshed 
force. To get ibis result experimentally, a horiKoutal piece of witb 
was auspeuded from the ceiling by a silk tliread, its ends dipped 
into mercury in two basins, and these w^ere connected with the 
voltaic apparatus ;tlie wire immediately moved laterally, and th&tiu 
every azimuth, and the direction of the motion was precisely Uiai 
desenbed in the former expert nienls. Thus when the wire was 
!E, and W. jhe E. end to the zinc, and the W, end to the copper 
plate, a single pair of plates Ijeing used, the motion was towards 
tlie jM.; aheuthe connexions were reversed, the motion was to- 
waids tlioS. Whcnjhe wire hung N. and S. the K.end to the zinc 
plate, the S, end tO the copper plate, the motion was towards the 
W. when the connexions were reversed tow aids the li. and the 


intermedia! e positbnb had their motions in kit ermediatc diivcl 10 ns, 

An apparatus was made use,of iu uuoihor expenwent resem¬ 
bling that described for the revolving motion, but larger and 
more delicate, and tlie moveable wire was made to forni a greatei 
angle with a perpendicular than that formed by the dipping 
needle. In these circumstances, the moment the comtuumca- 
liou was completed, revolution began, and continued by the 
magietic force of the eartli alone on the wire. 

Mr, F* deducos from tUesjo experiments, the cause of the 
direction taken by Ampere’s curve. Considering it as a polygon 
of ma inbmt^ number of sides, he shows that tbo attempt ot 
those sides to rotate by terrestrial magnetism would place th'* 
curve in position, M. Ampere found if to take iu his experi¬ 
ments. MV. Faraday concUides this of hi« note by stat¬ 
ing lus eXjiectatiott ** that in every part of the timrostnal globe, 
aa* electro-magnetic wire, i* left’to the fern aeitimi of terrestwal 
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unbounded power Wbloh iron ejtereises ovei tbe domain of 
metallic salts wpidd*t$elf be a The cause of the efibot 

is the only legitimate anbjeot of qnestioo. A* to the phmnomenar 
of the bars immersed In phosphorous acid (B. M. seems to ha^e 
used jtlmplmk acid)» I ha^e simply stated the fact as it occurred 
to me, and becaoae the object of my senses ;‘aod the same obser¬ 
vation applies to the platinum This last was witnessed 

by $(sv)eral penons as well as myself, though it is neither for nor 
apiinst the general issue; ueither do I mean to insist ppon this 
phenomenon, which may have been the incident?J effect of an 
mpunh/ in the solution of nitrate of silv'er; but that the pheno¬ 
menon did occur as I have described it, 1 t3u most unequivocally 
assert. •, 

I have notlung to do with the meie hypotbetical part of 
B. M/s paper; J must, however, stigmatise the expression 
fallacious ” (whicli lie, however, .with one exception only, has 

E roved experimeutally correct), and inferences unwarranted 
y facts,*’to lie precipitated, rudo, and ungentlemanly. 

1 liavc the honoui to be (,iii haste), Sir, 

Your obetbent servant, 

J. Mubr-iy. 
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On Caomium* ami life Ualnt tales up some of its Ores, shomng the 
MeaH>< of (leferfinfi, the Ptesence of the MeUil in Ores 

of Zmt.' By E. Jj. Clarke, Ll..Dj»PrufeshOi of.Minerulogy in 
tli(‘ University of Cambridge, &.c, 

(To the Editoi of the Aunak of VhHosopkp.) 

SIR, .Ian. ft) ISSS. 

1 1 IS now neatly two years since 1 comnluiiicated to the 
Editor of tin* of Philosophic u discoveiy (since fully cou- 

hiuK'd b\ much abler chemists than mysell) of the presence of 
Cadmtum iii the Derlaphire oies of As I believe that the 

ronijilefr reduction of tHis metaland its exhibition in theuietalUc 
^tat^^ have not yet been accomplished* by any chemist in Great 
jhitaui (all the specimens of it that have been seen, coming tO 
ub tioin the coutiuout), 1 shall again c&Jl the attention of your 
ilicmical readers'towards the means we possetss of effecting 
tins object, especially as 1 have since discovered cadmium in a 
gi|‘a((.r variety of bulistances than *1 was at first aware of, and 
have it m my power theieby greatly to facilitate the means of 

procuring it. In one single instance, and filmost accidentally^ I 
- # * 

* * See iV* flit Aw* V datt^ IS, 1820, 
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revival, which aeem to be 
shenfedh I have once before uit-ft- 

attended'xr-tebs: test-tube (\vhich con 

portion of the oxtde / coimium bn^'^- 

stt^fe) *itk ww'» s®*; . ;„st t^ tube so ?,. 

pl^-airecting the flame _ot • cjU ^,. 

to.'^ve-.it a vet h^at. -.<i,.,!'.-.u. inKo xof^taibr 'fuhnuro 

•so S to prevent the *>’''';-^“f ”;'k ‘ won the in surtho.- o.' (ho 
■Beems app»ie,nt m " ’ oociuse'.h- >iU!m- 

.glassvesseV-.X have eaifl K-itLt- Mory cxaiuiuation after- 

Sty is too M t n% be objeSd that this mcta'he 

wards, and'elso because ' / ,„t‘of the raih/««» Iron’'•'' 

afpsw « bwmg •« M Je “ tl:e manufactnre o( 

tc' hie. Jon, relates to a.. 


although in, - i foilowim man- 

ner; f. s'“'-^ 3-0?"l^> ‘a\',,iece ol .a . being stecpeil u. 

solved in mnrnUoaud, . * ', ; ,,( !iet botiveen ilie 

the solution and dned, Ms m , ^ i,el'ore thei/we 

•feilSe'Hrr&ntvbeeanieconeentra^^^ 


’tnSSfb„r^d (o exhibit 
**^Sfe^P0h fhe pfatom M, a small bead 
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Ae solution, 'wBith U to bo tec^^4 into a platinom 
' capsido, contaftmi^ ^ piece of ®»«r. « ThI cadmmtnt if any 
be present, wiB <iont OTcr the interior snrfece of the capsule 
with a precipil^te of a dull leaden hue, and will adhere so 
firmly as that it may hs washed, abd thereby freed from any 
remsanmg; solution of zinc. Muriatic acid being now poured 
into rite capsule will dissolve the lead-'Coloured coaling with 
effervescence, and either the Carbonate ^potass or causik potnas 
will yield a white precipitate, which, by heat before the blue 
j^ame of the blowpipe, will exhibit the remarkable character 
already pointed out, aS characteristic of Cadmium, 

As it will not I hope be long before some of the chemists oi‘ 
Great Britain will ob^Mn cadmium in the metallic stale from the 
ores which this country ah j/ds,^ 1 will mention the localities of 
some of them, and give such a description of the miucrHls iu 
which I have myself detect d the presence of this metal, tlial 
there can be no difficulty in meeting with a supply of ore neces- 
saw lor the experiment. 

The Cvfnheiiand Cave, near Maffocl, contains both ii/uafe 
and iarhouate of zinc, and both an cadmiferou^ I have ri'ceived 
Irom Profekhor Hedgwick of this University, siiecimfens ol both 
those minerals, wliich he brought from that cave- The 

carbonate being the tnost u, ..iidaiit, 1 will debciihc this first. 
All the carbonates and eiheuin of zim found in the Cumberland 
Caoe go by the name of Calamhw, and are promi&cnou&Iy sold by 
rile dealers iu mineials, cither as e/eeme or nou^Iecinr CaUamne, 
just as the name best aiis’'/ers the purposes of sale. Iltuce 
arises that confusion in cobincts of mineralogy, whose owners,, 
trusting to the dealj^rs, have not given tbemswves the tronide to 
examine chemically the spo*cimcns they have bought. Nothing 
can be more easy than to distinguish between a carbonate and a 
silicate of zinc^ even whuu^tbey are not crystallized: both are 
soluble iu acids leaving no residue, but the first efiervesces upon 
th^ immediate jetton of the acid; while the second, exhibiting 
no effervescence, forms, as ttie solution evaporatts before a tiie, 
or over a lamp, in a watch glass, a transparent jelly. 

The carbonate of zinc of the Cnmlutrland Cave is often sold a.*, 
a silicate. It is a very compound mineral, consisting of no less 
than three distinct vanetiCs of the carlmmte aggregated into om 
mass, besides mUna, flmr, quavlzj sulphate of bai'ylesf^ and 
other bodies. To speak, theiefore, of the epeeijic gravity of sucli 
a mineral mps would be absmd, Of the three varieties of the 
carbonate of zinc whichcontains, all are cadwifetous. The 

jirsi is of a honey colour, exhibiting a spariy fracturj^, and a 

» 

* * ^ 

* SmaB flaUnied adtukr cryeult of tfie mtphate aflarptcs tett seen in thi* cavitira, 
opaque, and^ of a white colour- Immeraecl m odd theeo oryatala effervesce 

owing to some (Mrthy uirkmate by wjiich wey are coveiredi but they beo^nne 

afterwards tmnuparcnt, and mnmu insolttble, exlubitii% their true ebametm before the 
blowpipe, • 



'as/.if'-the «ul>|iit?a<5^w-|ike' t«^’!aw.;of)'',wax, ^1itJ»d'-beew',TO!^3te#'iW 
'flowed a'ttifaoes.'<9^;;'^o§‘^;"wi^fc. .'The;.--i/ii7^%4'sto 

earthy, ot ar^aceous hody,i^f ;;a^:J;(^m»ife-^af’» cdkuTf 
soluHe, with the mdatlively^/e^ryes^actjdh^itnaijc aa4*i' A& 
theae;©ontain rather less tliak one i^ei-cen^ of cad^ 

miuni ; insomnch that wlsfen^^s flifheral has "been jla^turated, and 
exposed hpoh ^ a|^i[6h of before 

tlie blow-pipe/ the proof bl- ihe pte^ence is itoade 

instantly apparent,by'tlie testflready mentioned.,,‘ V . ,; 

Ija the sapj® cave where this is founds i%re is.laimd 

another mineral,,cflled afe) Qutaimm^ whhh is mdmftrQu^i\%vA, 


which instead of beih^, like :the farmer mineral, b. (^bomtejip a 
silicate of nnc.. This occatrs more rarely;: bnt thir minei^ i® 
crystallized, and very pure, and gdatinizes ;ih muriatic acM^ in 
the most perfect and tran^arent manner, hping slowly scdnble. 
in that acid without any e^tvescence.* This mink^ presents 
an aggregatioa,..of small crystals, whose foinss GaM<it distinctly 
be ascertained. Externally it is of a grey colpui^ and '(^n 
broken, the interior Of the crystals exhibits the so,it.\pf radiafed 
or stellar structure/ which (dratac^emzes one variety of/the <^r- 
hmuite; and the two. miiier^ so much resemble each other, in 
this respect, and ip itheir lustre and cClour,. that they may e^ily 
be confounded. The specif grmnty of the;si/*cnfe esdmah^jd in 
pump water at the temperature of Sif of F^mnheat (equals 
Possibly all the Derbyshire cavbonates zinc coidmu 
cadmium, as well as some of, the siUhaies^ "This metal uppers 
to me to be so decidedly present in^ihany of the ores used iix^nr 
manufactories that I have reason tdibeUeve it exists also iii the 
zinc Bianufacitured from thOae ores; for if a httle pheet xpif jbe 
scraped with a knife, and the powder piaped upbh or 



by BtPzeUmi^ as ^ test of ine {jres^ce of tlfe, is eumly 
manifested. This is. a matter whicEj^^ .soon be con&med. or 
contradicted by a rCgulai' bhemicai examination of the 
commerce,.; 

• Other carbonaie^fif zim contaimngVcnrfefwm tho^O'.o 
Memiip, in Somemkhire, of a dark grey ocdouri . investing cavi¬ 
ties, as a stalactite, in masses otherwise, of a,rcddish/browh,j^ 

1 Jiave not been able to detect. 

, of zinc ftom Holymli, in ; The. simCiBi^hs which I 

examined were stalactites, which had coated oyer, the crystals 
of other bodies, and destroyi^d them; appei^ng in hollow pseur 
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fl^oiorphose jfonas. I have also lissn m^ie to asoertain its 
Bi^ssneo in ^ w^to 'botryoifial dUmt^ t>f wc Wvngigry* 
But as this artioie has already he^ i^xtei^asd to a g;v&ater 
than I at hrat atpeotod, I shall, fq® thfe present, postpone jmhix^ 
any fhithoJ? obserrations. 

’ TBnwAan Dahiei-C nA»«9» 
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Remrlcs‘ on a peeuUar Impw^feciiwi of Tidon with JS^gttrd to 

Coiouf^ By Whitlock MB. UtLlA, FLS.&c. file. 

(To the Editor >A' the Amtok of Bhilosoph^,) 

am, 

Gases of imperfection #f Yiaion wiih regard to colours are 
recorded m the rhiiosophiesd Tran'^actions j and sinwlar cases,* 
which 1 have reported, have been published in the Transaotions 
of the MedM and Chirurgical Socittj of toiuiou/i* 

The principal pecuUwhes in each of those cases are; the 
confounding red with green,^ and pink with blue. Since no 
attempt has (as fer as I am acquainted) been made to explain 
the cauae of these peculiarities of viwon,'! am tempted to haseard 
some conjectures respecting it. 

Befbre I eater, however, on the subject of these cases, 1 must 
premise a few general observations. 

Oases occur in which the sensibility of the re1a|u, with regard 
to light, is above tlie natu^ standard. We also meet with 
cases in which, that sensibility is below that staudaid. In the 
former cases, a faint degree of ligbl^ causes the production of 
that sensation winch we term mdng ; whereas, in the latter 
instances, a strong degree of light is requMte for the production 
of UiatsensiitioD. 4retina, then, may r>e sensible to a powerful 
degree of light, mthough it is insensible to .fainter degrees of 
mt. 

vHicn the retina has been powerf^y aoj^ upon by a power¬ 
ful degree of hght, it may become lobenstble to light; or, if it 
have been accufelomed to the action of strong degrees of light, it 
may become insensible to fainter degrees of light; whereas a 
reinia, from which all strong degrees of light have been 4br 
some time withheld, may become soiisiWe to very faint degrees 
of light. 

When the retina hds'been pegrerfbfiy acted upon by dne parti¬ 
cular set of the pnsmatio mys, it may become insensible to tht t 

% 
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set ;■■' yet it 13^ seAwble, ar„it may be,.so iff 

degree t6t%bthef w. ,.’>', . ’ '■ V,^', 

■’■'When ■the-'^etina'-bas be^n‘'.iet s|;,aie pWeAfly aiet^ 
upobby rayfe of light wbicb'^ve produced, |be sensation 
red, that sedsation wiJ! at ceaae, alt&gb the action <3^ 
those rays be continued; yet if at sdch time%e, action of those 
rays be even continued, or rayy g^li^xedMit be admitted to 
the retina, or if all raysof li|iitt be tex^odedlfrom the retina, the 
.sensation seeintg gretn will art^e. In manner, the long conti¬ 
nuance of seeing grem leads to the production Qi seetf^ red. 
When after the long continuance, pf the' sensation peeing red> 
the sensation see*«£ gm« adeee in l^e mamaer just described 
(and vice versi), al^pugh the sensi^io'n thus tindergoes a change 
with regard what we tenia <ro/o«r, it continues precisely the 
same with regard to what we term shajae^ and extent of surj^tce; 
so that a retina which has become, insensible to the action of 


one of the prismatic rays may still be adequate to all the. epm- 
mon purposes of vision, since, although there may be a defect of 
sensation with regard to cehnrj it dpes not follow tbht there is 
any defect with regard to shape and extent ^ surface ., , 

It appears then that tiiere is a certain state of the retina 
necessary, in order that the mixed rays of light so alfect it as to 
produce vision. It also appears, that Uiere is a particidar state 
of the retina requisite, in order that each sejparate and distinct 
set of the rays of light so aBTect it as to modpee a corresponding 
peculiar and distinct .kind of Vision. There is, for Instancy a 
state of the retina in which all the rifys of light, whether blended 
or distinct, so affect the relilia as'tO: produce visiohi Such a 
state maybe termed general ,(if thd retinal There is 

a state of the retina in whiph all the rays of light, whether 
blended or distinct, fail to aiect the retina id sucha manner as 
to produce vision. Such a stnte may. he teitned genera/ insemi- 
of the retina.^ There is a slate of the retina in whieht a 
certain set of the piasmatic rpjrs (as, .for instan^, the fed rays) 
fail to produce a corl^sponding kind of risiphif ^ There is also ,a 
state of the retina in' ^hich only one set of the prismatic rays 
for instance, the icd r^s) a^Ots the mtina in such a planner as 
to produce vision. |n such t^ses, the^e is par^ta/ md 

partial irmn^bilp^ of ] ' ; 

That state of retina then which fitsf it fdr being sp acted upon 
by one particular set of the ptismatipfays as 
does hot necessanly itit fpr being'so acted set, 

or by all the other setCof the,prismatic raysy '' ' 

It appears then that iishenev lig||. acts '^on the retipa in 
.suoJi manner as to jneduce yl^on, it^^irodu^^ certain condi¬ 
tion or state, of tibie retina .Which is, essentijd to the .existence.of 
that kind of sensation wh^hlis termed seeih^^'l It appears a|^, 
tharih order that each distin€|: set of tl\e prispitatic rays so 
the rettna as to produce a Mstiact correspol^iug kind of thh 
Nm SerkSf ' k ’■ 



on. ft 

i&^sa,tiQn a’^JI^tincti^iaTe-. 

»pondij^g retm% «tote Js e^sei^tial ib the 

ejb^teiice’;|)f suw corresponding sensation^ There is, for 
instance^ of thb, i^ch is essentiaf -tD the eii^ist- 

«poe-o.f’ tl^^^eus^li$n.seei5^^Ve^;.\a]i,bthe^^ is essential 

to ^the pfj^eittce or the ,ssh§atloh,^e*«^ ^$UpWi ; and so on. So 
thf^ii wlSa we speiik oFsefii«g«a nomhp of colqurs, 

^-ihiply lth\t the rethia t^:^ haye^^at ant^hier of distinct states 
fimdttcetl in.it. ^osie. st^es tyluoli are esS^^ptial to the presence 
prsensation, I havie termed semuaiMates.' 

Let ns .c^U ^hati.sensual'.ataterwhi^^ sensation 

smm , 'iibt whiiq|E produces stmng anmge^ B; that 
yd^ioTi giv^ itise to ^dng ^pipw^iC y. that syhich produces seeing 
jgrem, Dftlmt which,Ci^ses seBf^ &Z«e,,E; and that which 
.pt^dupes s<^e2Kg F.-.;, v' -. .J,' ; - '' . 

-It lias been already stated^ that when tiie sensation seeing red 
can no longer, he produced by Ae action.of rays of light, the 
sensation.seen/g grepi maj, still be product,,or it may arise spoil- 
laneously': and pict -aersa': . It follows then that the sensual state 
of retina^^V.is a sbate diflferent froip, or opposite to, the sensual 
state, D. 

It appears then that if a.retina.he capable of assuming the 
several states, A,f ,p, C, E, .-.E, the individual who pos¬ 
sesses tha|f^^Jretina;,|nay hate the several sensations, seeing red, 
seeing mungei seeing yeXlim, seeing green, seeing blue, seeing 
mulMf M be incapable of, assuming any 

sensual state,'tl^ individaai possessing it cannot have vision 
pTOduoed;^:he wi|j be but if a retina be incapable of 

assuming the state, A, thei;|>ossessor of it oannotliave the sensa¬ 
tion seemgjf^, ho. will be', blind ^mad that senaatm^? a^ud so 
wit|i regar-dt-o thO" otheiv-sensual, states., ■ ■ . ■■ y ‘ 

,^Ebe several sensual sta^s of tire retina from which the varie¬ 
ties ,pf vision arise are c,oi[pmQnly produced by the action of rays 
of. .light.j- hilt i%has,^;been,.shown- l^hat, the .sensations seeing red 
im^ sem^^greenp^j ari% ^the jabsericet Of light. It follows 
tiien that :tho presOuce. of* ,v^ys pOight h* »ot essential to the 



then a sensual state of tho retinwis.produced, by such, means 
Wfll wisipukhe produced ^aijticmar Igmd of sensation pre- 
ei^t.wflbd^end.hlPutim'^ is induced; ibr 

adstance, :iy>^hati^y.ej*''rne^ the/bfel®» produced, by such 

3tc. .^eihea only^so 

■:^3epen&ht upon the ix^is mdch jEis such action. ’ 

prddhc(^%^prresponding sensu^.^ll^te retina; for seeing 

a '<iio«2^';lis;^'\seas!0itiba:.de|^hdehitiim state of the 

1 : *v-.' ,, ■» of;i^ys of 


retina Whwp ip,'^ 



, - cf s? - thef |iilh se€?«g^ 

?€f.* -ill^ifese si^^eiral set$ ave distUi- 

^.i!..<’. .1 


■18SSil*3 wifp \\ '■: ''^3,1 

The chfoiif ihecilwlbieii m wy, case'; is 

the presence; < 3 f rays M .or^ m/lhe relati^^ of ^ect 

cause. -'■ _„, _ ..'J^:'"'.' \"'"' ' ' ‘ ■'''^'' 

Light is l^isiWehy the ofrkys, wliepfeof 

the^i^'xt scetnff-orahije ' 


one set excto the ___ 

the third seeing^ 

blue, and the'dxth'!^ceir%;'if!^yet.^ Hv—r -—t.—_ 

guished hy the nahres red|j .oi'ange^' yelloW^^ bhiej smd 
violet i^s. The red,: ^eHhw^ and hj^e rays are iemied primary 
rays. The orange ray is considered >8- a cOdipp»ind*^pf the red 
and yellow rays; the:green,^^s a fepimpoundjof the;yellownnd 
blue rays; atm the: as'a cpj^^und of the Mhe and red 

rays,. * The orange, t|ie grepit^ and the violet rays arO, therefore, 
termed compound rays. */ *,7 

* Let us suppose a retina to be insensible to red rays. In such 
a case, it would be sensible to the two other prithary rays, 
namely, to the yellow and to the blue rays,; It would be sella¬ 
ble also to the ray cbmpounded of these two rays ; namely, W 
the green ray. The, action; of light, then upon such a retiha 
might produce the sensatidhs «eew/g w/Zb#;, and 

seeing blue. It wojdd. not produce "’the sensation,Tseeiwg red. 
And as the orange hnd the ;violet rays are each in part com¬ 
pounded of the redray, the sehsattoni orav^f ov seeing 

violet, would not be ,pmduc<dhy the action.hfhglrtrujb^^ sueh a 
'retina, ‘ r' 

Let us suppose a retina to be i^ensible .to yphow rays.. In 
such a case it would be sen^ble to other primaiy rays; 

namely, to the fed, and to the bld^;cays, and also-to the ray 
compounded of these two rays; na^ly, to the violet ray. The 
action of lig|ii then upon such|Ltetinan|ightprodne« thehensattohs 


seeingred, se^ng blm, and «eb%gr'*o«; but^it^wbuldnht prodhct 
seeing i/elloid. And as the dmhge;|^nd; the green rays ar^ each 
in part compounded of theVyellow ray, tfee sensations seeing 
orange and seeing gtmi wp^ bot be,'prodpl^edl^by die, action of 
dightxipon speh'a retina.'7;,f;;>\ '-,7'’ 

Let us suppose a rerina toi^e insensible tphfue rays.* In sridh 
a case, it would be: iensihte: to thd^two other pr^ary ;; 

' -e BN ^ ' Sm. b 4 wv 1 mjn m-V.bw . ^ Bi{> Jl.h ' JLIk I'.Jk 



com] 

action of light then ^pon sncit;e retina n^i ^ 
iLions, seeing red^ se^i^g- 
not produce seeingMge.^ And a^ 
are eatli ip part cppippnnddd bf;i 
seeing green and seei^‘,.vfpl‘^[:-m 
aeflon of light upon sbph e 
If a retina be insensib}^i6;jKe;orange'i%plt;hi^Y'h^^ 




f^^yidlet -'i%ys 
',tfi^.\seasaridnR 





«iid[ tfee .jSiost healWgin owifer^^^ ^tik TC^eete^ i$ the 
ca^ange ray; an^i thirdly,^heyellew^eyi . * . 

'From y^hat ha^ -heen st#ed then it appearfe probable that if a 
i^dna be* insen^le the^ired, or^to the Hbe raysv .it is 



are 


ihsensi^evto theVMhe rays* they w seh^hle to th^ ted, to the 
and to the jell!oyffraya,'^jti^ most power-* 

i^riijdst hea.ting; and Jeast'fefran^bie, of ajl.the caltwific rays, 
’/f'L We arrive theW^ af tj^i^ * ^6n<dasion that;^ retm® of these 
ki^viduaW are s^ibM'.td re^ aGd to y#ow ray^ and t© the- 
oomtonnded’bf th^e two tay^ or t#orange rays ; 

bntthat %ey are. ihsensi^ i^/ gr^ny to blnb, andto violet rays. 

.; I proi^e^j ia#%;y to « 0 «^are at ' which I have 

arrived 'i^th lhe^A^ts o'Arvahla^h' t^ of these indivi¬ 
duals. ' Biitit most be ree^le^tedV that dt is impo^ible to ascer- 

'^ing^ ''wli'oh.ati^"ray -of light 
*:ak^hSE^^ ‘per^cih-hy 'it^aotaki\^|(©n h^ '*i?elana.'’We*. 
p ?0 only!^ascertaidwI^ dilferent do or do not eaecke 

khinit^ seiisatioha, which he describes :^ dift’ering from each 


x^er^, ^ 




le to; ^certain whetlier the 
red ray'pkdocesSin i^ocib^r pW#®n the ss^e kind: of senSati<m' 
Ih^tt ^^tes in '^iJe ; hu4rtsta rasce*^ the red ray 


r^eeives 



_ ;'ih'',flie"p#^ce df'any.-olh^'ray^f'Both-hh ahd-fc'agree^to caH.' 
‘' ^:-8esi|i^tbn vvl^h'ime t^;‘ ray elites in-each "■ of; us' seeing red, 
hnt%hik;*^istft ddel^ot dei^he the kihd.of sen^ ;, it merely ' 

, sueh'Mea8tiit^-%\'#lFeientH,ft^ sensatixMis 

iherrprismatic raysv 
tH* 'fei^ys Upon the reiinm' 


Tlie adtifen of the 


■<i^-thesoiWtvi(hi#ivgiyes rise to ^C**®ettsatipii mmng a rc^lpun; 

';to:;iEi^,^i'he'''l^'' se^fi^%'i-‘they * employ.' the -term which- 
dthers use to dei|i^"the 1 ^sad)^’P^dufefed bythe action of that 

npoa the*. 

■ -Aws*..;*, T^gefto-tfee a coi&ur^ 

usMxhgof at^kiad dirorent hotn that whi^^. 
0 |P,'tl^ ofasnd to describe' 

» denote' 
xd* rays: 

ic ikys''Upon’the' 
S^WSition ceimtr^ 

t t^eni " those which are 
-cf.^smaiftdmys;’. 'midtp 
e term which others use to 


airifee's 



.) • '■ ’!■ ,V’ ;V'-^ ,> ■ ''^' ' ‘ '' ■ ■■ '■• \ \ ; 

'* ainm fluM. i.ett >*ki>-fia 
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mys j they ci^l it ffa^W!ye/7£iw. , , ,-iS', 

It wilt be recoUectefsthat when the, sensation 
beenfer a long time keM un ipiordiJiary ease®: by the cfontinw^ 


action of the first set of the ^f matio' i^ys. 


sensation se£ 

jgrecnhrises, and vice ^ersd. p&ut (in ^e case;^ Mr. Buchanan^^ 
when the, long continued aolion of the first set ,©f prismatic rapii. 
had produced: the lcp^g confi^atfc© co/^. {which he 

also terms redi, no b#ier. My feeing di^erent 

eohuf arose y so thaf^inhis oiai^ ,thelorig;COrifin«anoe of seemg 
red, does not prodneetSe^g g^e^, as lit does in ordinary, oase^; „ 
When the retinm ol these mdividn^s., are closed to.the action 
of the* fourth set of ^e prisi»n1^ih'TS^^/n sensation seeing a colour 
is present, which theyidescrite;,as being the ^me as. jfchat whis^. 
is produced by the a^on^of#© finit of prismatic rsys. Tfie, 

first and the fourth. Set of iws do not then produce in these per» 
son® two difierent himds of i^nsa’tion-, If then , the first set of 
the prismatic rays p^duce^tpecafiSir corresjmnding sensati<^>, 
the fourth set of those rays does not peoducie such sensation aS:^, 
have ^ready endeavoured tp proveso that if we,admit tfiSt 
these person® can have the-,®ensuti(^n, s«e 2 nj;i"« 4 .I?l^ucedy^^^^^^ 
must deny their beis^ able td sec we fiaust. supfp^e tfesir: 

reUnm to be insensible to the igreea rSys r to be»in other worfi^ 
incapable of,assuming the,sensual s^ite B;,ihnd firi%,inference^ 
seen^ confirmed by ^e foot of no new seim^ion in ,Mri« 

Bachmaan alfer the long i cdMihuanoe^^o^ ih|Li:sensafioh 
colour which,is produOcdi^l^ina by*!^e IcngfCohfiuuffi action of 
the red ray »^n his S?etih^., ; W€ are,.^eni ,h \^rranted^. 
supposing that tihese individual® do *ot ^ee tln^dh' 

they see red in the ^sence of the ray Tl4^ re^^s 
the green ray^ they aie in thCfState nyct?^pic^ ,u|^se 
is sensible <mly to red,^^ys whi^ ate C^tahr^in 
light. They are ■ m'.a,’ simfiat'.to thhf;Of .p^tfChs.v 
retime have been long actefi/ttpon by greenii||r®, vj^h^yrho, wn 
have the semation 
upon by greeny-rays,,*,,'.^The'jFetinm 

the sensual''.»hite.the ^feence, .^e ,„^een,'ri^>vtljeri^^fe^,; 
does not produce ariy: sensstiOni , 4i\ then the sem^iEdioa s« 


•red arises in the pre^nce 
tion can be produced) qal 
sensation must arise from i 
rays which are, 
retinm are aho exposed 
thmrrednmmie 
tlyiKatate D, and as 


iedetaomh''’’’*' 



j, epch 
ItV.-ofthe 



Jtfrfico-Caiiruig. tifMis.' Vdi i*i'If. 1% estjpttS^t was'u^li 





th«fy aread 


iim ‘ ''IW^- 

la^ec&ntalaed ia 


;fiie mixed ligjatio whwsli ibey ^e aisQ^jK|K)s4ly^^:?^^ th^ sensuai 


atate A arlaas 


af the-' i 


S'' 


to th^actioti^ 


arisesi,■ ; Tbijs .^jEs^sClion not j^e ^ame ja^ eitbt;r. of those which 
ariseSAl^iih. the q^^the of'tii^'^ojidi or of the third 
set of~|immaticri%e./:,,J^ey''de^^heit'i^-hot'^^ the same as ■ 
seeing’ fed, seemg^wa^i^; ^^■''eiemg ^ Wisuiagr then to 

dSstingaish by name tlitd4©hsatio0 > whim arises ^ the presence 

.-Lir * .CA.L ^ ^1_'_i.t__ 


the action of those rays ; th<!iy; ^ifeali -it kMug hlm\ These indi- 
,,vidu4s popfotthd^^d^ vIpLCriaaghh. Crimson-is, a dark, 

^ahade ol^red. llV'hat th^ call then ^ a deep 

; ^rk sftade of tHut colour uiAidnis exdted hy t^ red ray> The 
subjects of the two cases whicnl haveisf corded paJithe crimson 
. ,curtains of their respecti?re beds ,^/?ic Jiy day-fight, and red by 


seeing a Mark sh^de of red; whereas, by/caiidle-Hght, they have. 
^,a fainter dei;iOe of that sensation, or the fecnsation seeing a 

that^ As they use the , term blue to 

}}denc^ei ^ingih;dark wadi iff red, so do they use the term light . 
M^/we to denote seeing li^ht dt^des of redr which other people cali 
. ;jpink, or4hey i^iscriminately use the tm’ms ligM blue aiid pink 
to deiao^, the same sehsatidn. hen "then the darker shades of 
blue areiiresented to the retire,of these individuals, as their- 
retinm are (as Thave enjeavoured to .prove) insensible to blue 


seeing dark reidi For^Jif they did not see any colour 
during the. presenee of dark blue rays, they would ^ee black, and 
seeing only a fev^ red rays, mixed with no colouri Xhey, in fact, 
)^tiee tf '^^dta4e. of red> -Mr. Buchanan infonns me that he can- 
dm^ngyidiimrk blue from., Mack by candle-light, and he 
^Mjs, thit''yrhat:,gives,hinih? day , the sensation seeing dusky red 
affei^B him so little by ,candle-hght,-lhat lie tben scarcely se<;s 
any colour. These, persons contpund grass green w ith scarlet, - 
fight blue w'dh ][Ahk., dadk bliic wii^ crml^oh, very dark red with.' 
^I^ck. ^^e fact then appears tu be; that these individuals see 
, ndi And jse(^ jueUim^,^xmu the actions of the fimt, 

;afeon4^.?itnd sets .pf laysWeSpecti^ly; but that, as they 
^a^anoe w the prismat^funge/retih^ are, aiected only by 
the red rays of the mixed li^t to which. they are also exposed, 
:^ey sMS ippJy shades of vatylng as thi^advance towards the; 
most i^^^ngible rays* firpm a s^asatron similar to Uiat which is 
excited fe fimt set of the prismatic rays to Ij^s vivid degrees 
of the iipQe sedition, nhtil a^ length iho sensud state, being 
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produced in theVetb®, they have a semalion simitar to that 
'v^hich is present in the absence of all lumiiious rays; that jh, 
they see black. They have sensations of seeing colour excited 
only by red and yellow rays, and by the various compounds of 
these two rays ; and tliey have distinct sensations produced only 
by strong rays of these seb^ of prismatic rays; for all dark 
snades of red, of orange, of brown, as well as deep green and 
purple, are by them confounded Vith black* i. e. with the absence 
of all colour. The subject of one of my cases, saw but throe 
colours when he looked through a prism. Mr.' Buchanan says 
that the lainbow appears to him yellow in the centre, and b/ue 
at the edges, which latter asseiiion proves that he uses (he 
terms red and blue to denote siwjfilar sensations. The order of 
the prismatic rays being as follows ; lied, orange, yellow, green, 
light blue, daik blue, violet. The corrospondiug order of sensa¬ 
tions w’hich arise in these individuals, in the presence of these 
successive prismuLic rays, are as follows : lied, orange, yellow, 
red, piuk, daik red, daik indistinct colour, or black. 

The facts observable in the cases of these individuals seem to 
agree with the conclusion whic.h I atpved at in tlie earlier part 
of this paper; namely, that the jeliniE of these fhdividuals are 
sensible to red and to yellow rays, and tp the rays coxnpoundi'd 
ol‘ these two sets of rays, or to orange rays, but that they are 
insensible to green, to blue, and to violet rays. 

Some persons possess auditoiy organs, winch enable them to 
discriminate a gieat variety of sounds^ w’hilc other individuals 
who possess great quickness of' Iteaung with icgard to sound in 
general, arc, nevertheless, unable to distinguish any great vaiiety 
in the kind of sounds which they bear. TTiere is geueraf sensible 
lit if of the auditory nene roquire<l for the production of tht 
general sensation heanug; there is a partial scusibilitif of that 
nene required fur the production of varieties in the kind of that 
sensation. If an auditory nerve be so formed ns to be capable 
of assuming a great variety of sensual stales according to the 
nature of the impressions made upon it, th< possessor of that 
nerve is said to possess a nice cdr, wlnle he whose auditory nerve 
possesses only general sensibility is said to have an unmmical 
ear. It is the same with regard to the n'tiiia. It may possess 
general sensibility, enabling its possessor to sec shape ana extent 
of surface accurately, while it is incapable of assuming the usual 
variety of sensual slates, theieby preventing the possessor of it 
from seeing that variety with regard to calour, which the posses¬ 
sors of the ordinary kinds ofretiumatc enabled todistingubli. 
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Article XIII. 

On Congt'eoe Rockefs. By Ueut. R, C. Alderson. 

(To the Editor of the Amah of Philosophy.) 

SIR, Hun, JTan. 19^X822. 

I WAS very much astonished on reading in the 12th number 
of the AnmU of Philosophy for December last, under the head 
of Bcientihc Intelligence, the very ingenious invention of the 
ajiplication of the Congreve rockets to the whale fishery attri¬ 
buted to Capt. Scoresby of ^le Fame. As a friend of Lieut. 
Ookjuhoun, of the Royal Artilleiy, the inventor of this mode of 
destruction to the whale, I cannot help contradicting a state¬ 
ment so erroneous. Lieut. Colquhoun having applied to the 
son of C^pt. Scoresby, of the Fame, who commanded a fishing 
ship whicn sailed from Liverpool to take him out for the pur¬ 
pose of trying the efiect of the rockets on the whale, and finding 
that that gentleman had previously engaged to take out Capt. 
Manby on a different plan, vtrasfrecommended by the son to the 
fkther Capt. Scoresby of the Fame, * at Hull, with whom Lieut. 
Oedquhoun and two artilleryman sailed; the result of the voyage 
was, as stated in your valuable work, successful beyond expec- 
tRtion; and 1 have no doubt from the improvements made in the 
weapon by the patentees, Sir William Congreve, Bart, whose 
name stands deservedly so high in the scientific world, and 
Xient. Colquhoun, since the voyage, that it will be of vital 
importance to those concerned in wis trade in all its branches, 
and more particulady in the sperm fishery, since it requires little 
skill in its application, and wet has no effect whatever on it. 
I shall esteem myself particularly obliged if you will give publi¬ 
city to ihmB facts in any shape you may think proper; and allow 
me to subscribe myself. Sir, 

Your^most obedient humble servant, 

R. C. Alherson, Lieut. Roy. Engineers. 


Article XIV. 

Siutemenfs of Professor Playfair respecting the University of 

Cambridge. 

(To the Editor of the Annah <f Philosophy.) 

SIR, m*nfy Cotfege, Oct. 25,1821. 

1 HOPE you will allow me to take advantage of your pages for 
the purpose of correcting certain mis-statements which have 
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been recenlly ina.*le by some eminent writers of Scotland with 
respect to the history of the Newtonian philosophy in this Uni 
verbify. The assertions of which I speak are to be found in the 
second part of the late Professor Playfair’s “ Dissertation on 
the History of the Mathematical and Physical Sciences/’ which 
accompanies the Supplement to the Encyclopoedia liritannica: 
and are repeated to a certain oxteht in the second part of the 
correspondmff Dissertation on the History df the Moral and 
Metapiiysical Sciences by Mr. Dugald Stewart. The first of 
these authors has stated, that in the University*of Cambridge 
the Cartesian system kept its ground for more than 30 years 
after the publication of Newton’s discoveries in 1687: and that, 
at the end of that interval, the ^^wtonian philosophy entered 
the University by ** stratagem,” and under the protection of the 
Cartesian, in consequence of the publication of a translation of 
Rohault’s Physics, accompanied with notes, by Clarke, about 
1718: the purport of the notes possibly escaping the notice of 
the “ learned doctors,” who, the writer seems to have thought, 
had the principal direction ol* academical education. A belief 
IS further expressed in a note, that the Universities of St. i^n- 
drew’s and Edinl^prgh were the first in Britain where the New¬ 
tonian philosophy was made tHe subject of the academical 
prelections.” 

I shall be as brief as possible in showing how extremely inac» 
curate these statement ate. One of the principal proolfe' 
adduced is an expression of Whiston's, in his JMIempirs, where 
he says that David Gregory was iuculcatiug the'Newtonian 
hypothesis at Edinburgh, while they poof wretches ”) at 
Cambridge were studying the Cartesian. Considering the great 
age of Wiiston when he wrote hi^ life, his expulsion from the 
University, and his notorious inaccuracy, he cannot be considered 
as unexceptionable authority on this side of the question. But 
it is curious enough that in the very page of his book in which 
this pass^e is found, he also speaks of setting himself " to the 
study of Sir Isaac Newton’s wonderful discoveries, in his Philo¬ 
sophise Naturalis Principia Mathematica, one or two of which, 
lectures,” he says, ** i had heard him read in the pubHc schoois,, 
though f understood them not at all at that time.” These 
“ academical selections” were probably previous to the publi¬ 
cation of the Principia in 1687 j and at all events it seems a 
strange undertaking to set up a claim of pnority for any other 
lectuies, in opposition to those of Newton himself upon his own 
philosophy. And, little as the reader would suppose it from the 
statements above referred to, his successors in this professorship 
jvere as zealous promulgators of his doctrines as their contempo¬ 
raries in any other place. Newton was Mathematical Professor 
at Cambridge atthetime whenhe published the jPrincipia, and con¬ 
tinued so for 16 years afterwards. The same Whiston becaiMe, 
in 1690, his deputy, and in 1703 his wuccossor; in which capaci- 
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ties lie delivered lectures, which lie afterwards ilublished (in 1707 
and J710) under the titles, ** Prailectiones Ablronomicse/’ &c. 
and “ Prselectiones Physico-MathematicaB, Cautabrigiae in 
Scholis Publicis habitae, qmbus Phdosophia Illubtiissimi Wewtoni 
Waihematica explicatius (raditur et tacilius dcuionstratnr j a 
GuUelmo Whistou, AM. et Matheseos Professore Luoasiano. In 
usum Juventutis Acadeuiicae.” In 1707 the celebrated Saunder- 
Kon, having acquired an extraordinary portion of niatheniatical 
knowledge, capie to Cdtnbridge with the intention of fixing him¬ 
self in the University by means of it. And though the subject 
was already occupied by Whiston, the blind geometer was 
encouraged, with the permission of the Professor himself, to 
give q couise of lectures on the Principia, Optics, and Anth- 
meliqa Universalis, of \ ewton : ” which lectures, we ai e infoimed 
by his biographers, became extraordiuaniy jicpular. In 1711 
Saundersou succeeded to the Lucasian professoiship ; whiclx he 
held till 1730; so that 1 presume J may here venture to break 
ofl’ the chain of evidence of an uninterrupted succession, from 
the time of Newton himself, of professois who have delivered 
his philosophy from the chair which he had occupied. And so 
much for the claim of its pnontj^ in the academjiical prelections of 
other places. 

It is further asserled that though the profussors in Kugland 
might, at an eaily period, be ISfew tomans, as, for instance, jL)a\id 
Gregory, who removed from Edinburgh to Ovfoid m 1690; ^‘the 
real and offtcieut system of the Universities was not cast lu that 
mould tall long ufterwarfls.” Now why we should suppose the 
lectures of the scholar at P^dinburgh or St. Andrew’s, to have 
been more c'ffieicnt than the lectures citlier of the same peison 
or of Ins master, at one of th^ English Uuiveisities, I am cum- 
plotely at a loss to discover. 1 do not, howevci, mean that 
the sublime system of our wonderful philosopher was universally 
ndopled or undei stood as soon as it was delnered. I believe, 
that at that time the possession of the knowledge and qualifica¬ 
tions requisite lor study of the Principia was veiy rare in any 
University; and tlie reception of that memorable work among 
the great continental geometers is a sufficient proof that it was 
not sure of finding favour even with men of eminent mathema¬ 
tical uttuinments, and great love of truth. It must of necessity 
have required some time to pervade so great a number of per¬ 
sons, of such various talents and tastes, as are in the English 
Universities thought necessary for effectual instruction. Espe¬ 
cially too when it is considered that the subject to which the 
discoveries referred, formed only s part, and at that time not a 
prominent part, of the course of academical studies. We do, 
however, find very early indications of the Newtonian principles 
making thei^‘ way into all parts of the system of the University. 
About 1694, the celebrated Samuel Claike, then an undergra¬ 
duate, defended in the schools a question taken from the phdo- 
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It is unnecessary to make any separate ^answer to the obser¬ 
vations of Mr. Stewart j * as even if we allow his assertions, 
they will not imply any thing very disOTaceful to us. They 
amount to this; that the philosophy of Newton was publicly 
taught at Edinburgh and St. Andrew's before it was generally 
adopted at Cambridge. That tliis was after it had been publicly 
tavgid here, 1 Ihiuk T have proved. The Scotch were fortunate 
in possessing in the Gregorys menofpeat mathematical talents, 
of minds open to conviction, and of industry and caj>acily to 
master in a short time a new system of the universe ; but even 
they, we may suppose, could not transfuse these qualifications at 
once into the whole body of their pupils. After what time the 
Newtonian doctrines h*'d been i>tuaiea in Scotland to the extent 
which the facts above mentioned indicate with vefepect to Cam¬ 
bridge, the very ditfereiit constitution of their acudemical osta- 
blishmeuts from ours, gi' es us no means of judging. 

Without attempting to trace further the history and progress 
of that philos'iphy which is now so zealously cultivated m thi 
University of Cambridge, I have, I tiusl, sulUcieiltly shown that 
the assertions^ with respect to the tardy influence of Ncwtoniaii- 
ism, have been hazarded with great luattentioil to farts ; and I 
may bo allowed to add, that it seems very doubtful wliethei 
evidence equally strong can be produced of its early prei aleiice 
in any other academical instilufion. The respect and admira¬ 
tion which are attached to the names with whose autliori^y the 
assertions in question have come to us, feelings in which 1 sin¬ 
cerely participate, make it highly desirable that iheir inaccuracy 
should ho exposed. In loply to misrcpreseutatiims so extraor¬ 
dinary, I have not allowed lujfi^elf to go beyond a plain statement 
of facts. I am. Sir, 

Your obedient servant. 

It Vould be exceedingly inicrehdng, and might throw ^omeliglit upon the question, 
to see a ropy of the Compond of Newton’h Priudpia,*’ of which mendon is made iii 
Uutttm’s Ihciiotiary, »nd quoted hy Ax, Stewart, and whidi is tiiere said to have sup¬ 
plied Theses foi academic^ disputatious at Edinburgh iu 1G90. The interval between 
tlic publication of the Piincipia and die date of this document is extraordinarily short; 
the candidates for d^reeswho could in 1690 defend such a series of posidous, must have 
begun to study that work the moment it issued from (lie press; except we suppose dial 
them, when the ideas it contdned wore so new. ai^ when the prqiaratory mathematics 
were 50 much more laborious dian they ans now, it occupied a shorter time than it is 
ibund to require from a modem student. 
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XVt. Observations on Napthaline, ti peculiar Substance resem- 
hlinsa concrete essential Oifichich is apparenily j^odnced during 
the DecoiifipositioH of Coal Tar hi/ Ejcposute 1o a Jted Heat. By 
J. Kidd, MD. Professor of Ohenau^ry, Oxford. (Communicated 
by W. H. Wollaston, MD. FRS.) 

Dr. Kidd observes that although this substance has been 
noticed both in the Annals of Philosophic and the Institution 
Journal, there has not yet appeared, as as he has been able 
to discover, any systematic description of the mode by which il 
may be obtained, or of its relation to the substance from which 
it was pioduced. 

For the mode\in which this substance (whiclrDr. Kidd pro¬ 
poses to call naphthaline) is usually obtained, we refer to the 
journals already mentioned. Dr. Kidd procured it with several 
other products by passing tiic vapour of coal tar through an 
ignited iron tube. 

He first obtained in a condensing vessel an aqueous fluid, bay¬ 
ing ail ammoniacal odour, and a dark-coloured liquid, resembling 
tar in appearance ; the pipperties of both of which are minutely 
detailed. Some of this dark-coloured liquid was Submitted to 
slow distillation; the product cf»nsisted of two fluids, one of 
winch had the appearance of oil, and the other of water. AtW 
these products bad passed over, ** a concrete substance, as white 
as snow, began to collect in dispersed crystalline floccuii, in the 
upper part of the body and neck of the retort, so as, in a short 
time, almost wholly to obstruct the passage.” This was the 
naphthaline sought for, and its properties arc thus given by Dr. 
Kidd: 

'* Properties of the zohite concrete Substance, —^Tastc, pungent 
and aromatic. 

‘^It is pnrticulaily characterized by its odour, which is faintly 
aromatic, and not unlike that of the narcissus and some other 
fragrant flowers. This odour is readily diflused through the 
stirrounding atmosphere to the distance of seveial feet, and 
obstinately adheres for a long time to any substance to which it 
.has been communicated. ; 

“ When in its purest state, and naduced to powder, it is exceeds 
ingly smooth, and slightly unctuous to the touch j is perfectly 
white, and of a silvery lustre. 

Specific gravity rather greatefthan that of water* 
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** It does not very readily evaporate at the cainmon atmosphe* 
rical temperature; for> a comparifeou bein^ made between this 
bubbtunoe andtsamphor, in the quantity of naif a grain of each in 
a very minute state of division, it was found that the camphor 
had entirely disappeared at the end of 18 hours, while the sub- 
btance in question had not disappeared entirely at the end of four 
days, 

" A quantity of it being exposed to heat in a glass vessel soon 
melted; but did not begin to boil till the temperature had reached 
410° of FahrenTleit: the heat being then withdrawn, it remained 
liquid till cooled down to 180° ; at which point the lowest por¬ 
tion was seen suddenly to congeal: the remaining portion con¬ 
gealed gradually; and when* the whole had become solid, its 
temperature was 170°. Thf structure of the congealed mass 
was distinctly crystalline, and the crystalline laminse were 
slightly flexible. 

It is not very readily infla ded ; but when inflamed, it burns 
rapidly, and emits an unusually copious and dcn»e smoke, which 
soon breaks into t'isiinct particles that fall down in every 
direction. 

Does not effect the colour either of litmm^r of tarmcnc. 

" Insol* hie in cold water; atid very sparingly soluble in boil¬ 
ing watci, trom which il separaies, in cooling, in such a manner 
as to render the water milky, winich was before transparent: a 
portion, however, still remains dissohed, for the water, when 
Altered, possesses in a slight degree the taste and odour of the 
substance, and after a few hours <leposits it in minute crystals. 

Readily soluble in alcohol, and still more so in ether, at any 
temperature; the solubility, iq either instance, greatly increased 
by increase of temperature. • 

4 solution of this substance in four times its weight of boil¬ 
ing alcohol becomes, in cooling, a solid crystalline mass. It is 
precipitated from its solution in alcohol by water, without acquir- 
jiiig any additional weight. 

It is soluble in olive oil, and oil of turpentine. 

** It does not combine either with an aqueous solution of 
potash or amnionia; nor is it sensibly affected by contact with 
ammoniacal gas. 

** Soluble in acetic and in oxalic acid, to each of which it 
comuumicates a clear pink colour. A saturated hot acetic solu¬ 
tion becomes a solid crystalline mass in cooling* 

It blackens sulphuiic acid when boiled in it; the addition 
of waU'r to the mixtuie having’ no other effect than to dilute the 
colour; neither docs any precipitation take place upon saturat¬ 
ing the acid with auunonia. 

“ Sparingly soluble in hot muiiatic acid, to which it commu¬ 
nicates a purplish puik colour. 

Whpn bpiled m nitric acid, it botli decqmposes the acid, 
and is itself altered in its composition; and* in pooling, is abpn- 
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^antJy dej|>osiil«d in short acicular crystals aggregated in stelli- 
fojrm grcmps* These crystals pressed betweeu folds of unsiiaed 
paper, m order to separate the adhenng acid, and then eiqposed 
to beat, are readily melted: in cooling, the melted mass shows 
evident traces of acicnlar crystallization* and the ciystals are of 
a yellow colour. This yellow Substance is readily inflamed, bums 
with a bright flame, emits much smoke, and leaves a conMder»- 
able residuum of carbon. * 

** Of all the characters of the white concrete substance 
described in this section, its roady disposition to crystallize is, 
perhaps, the most remarkable, 

** If thrown into a red-hot crucible, a di nse white vapour 
arises from it; which, being recelfed into a bell glass placed 
over the crucible, is condensed round the lower part ot the glass 
m the form of a ^hite powder; but lu the upjier and coolei puifc 
of the glass distiiictly ciystalhne pjates aie formed, of a beautiiul 
silvery lustie. 

A similar and equally beautiful crystallization may be 
obtained by boiling this substance in water, in a glass motra»» 
baviug a Jons neck; in the upper pait of which crystals «dl be 
formed ami cSposi^ed during %he l^oiiiilg. 

** if exposed to a degree of heat not njore than sufficient to 
melt It under a bcU glass, the vapour that rises from il orystalliAes 
before it reaches the surface of -the ^lass, and flies about <h« 
interior with exactly the appearance ot a shower of imnute parti¬ 
cles of snow, • 

**' If a piece of cotton twine be •coded up like the wick of a 
candle, and after having been dipped in this substmice while 
melted, be set on fire for a second er two, and then blow'n out, 
the vapour wiU soon begin to crystallize round the wick m very 
distinct thin transparent lamina'. 

“ This experiment aflbrds one mark of distinction between 
this substance and benzoic acid, and also between it and cam¬ 
phor ; for under other similar circumstances, benzoic acid crys¬ 
tallizes m acicular crystals, which are oflem group>*d in a 
stellifoim; and camphor ciystaJIiZes, or is rather congealed, iu 
globular particles having a siaiagmitic appearance. 

“ The most uhual crystalhue form of this substance is a 
I'homhic plate, of which the greater angle appears to be from, 100® 
to 105®. crystals at least of that form 1 have repeatediiy ob¬ 
tained fiom Its solution!'' in water, in alcohol, in acetic acid, «i 
the yellow oil desenbed in the last section; and lastly, by melt- 
mg and very slowly cooling the substance itself. Sometimes 
several of these plates are variously grouped togeyiei, some¬ 
times a siu^e plate intersects ancthcr prate at neuilyr nght 
angleS;^ so that m some points of view the compound crystal 
appears simply cruciform. The only distinct modiflcaiioim 
wmch I have observed of the common form are a rhomboi^al 
plate,.which is very nearly rectaugnlst^; and atthexagonid plate s 
New Series, vol, ni, i- 
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the latter variety may be easily traced from the rhombic plate 
by the incomplete developement of the smaller angles oi the 
usual rhomb*” 

With respect to the elementary constituUon of this substance, 
Br. Kidd says, that he is ** not enabled to give a^y satisfactory 
information; but it 13 evident that it contains a very great pro* 
portion of carbon.” 

It is greatly to be regreied, 'that Br. Kidd did not complete 
his labours by ^ving an analysis of this curious substance. 

^ XVI1. On tne Awn'otiom of Compound Lenses and Object 
Glasses, By J. F. W. Herschel, Bsq. FRS, &c. 

In the commencement qf this elaborate communication, its 


author remarks, that it has been made a subject of reproach to 
mathematicians who ha\ e occupied themselves with the theory 
of the refracting telescope, that the practical beqfht derived from 
their speculations has by no means been commensurate to 
the expenditure of analytical skill they have called for. Mr, 
Herschel has, therefore, 111 lliis valuable paper supplied the artist 
with practical matter which cannot fail to pioic of the highest 
nlility. 

Xvirr. An Account of the Skeletons of %he Dveons* tuuo 


With respect to the dugong, Sir Everard remarks, that “ The 
bones of the skeleton, when mounted, give us a form very diU'er- 
ent from what is met with hi the w’hale tribe. It may be com¬ 
pared to a boat without a keel, with the bottom uppermost; so 
that in the sea, the middle part of the back is the highest point 
in the water; and as the lungs are extended to great length on 
the two sides, close to the spine, they furnish ilie means of the 
animal becoming buoyant, and when no muscular exeition is 
made, the body will naturally float in an horizontal posture. 

When we consider that this animal .is the only one yet 
knovm that grazes at the bottom of die sea (if the expression 
may bo allowed), and is not supported on four legs, we must 
admit that it will require a particular mode of balancing its body 
over the weeds upon which it feeds. 

The hippopotamus, an animal that uses tbe same kind of food,'’ 
frpm the strength of its limbs, supports itself under water; and 
the dugong, as a compensation for not being able to support its 
body on the ground, has this means of steadily suspending itself 
in the sea peculiar to itself, the centre of the back forming the 
point qf suspension, similar to the fulcrum of a pair of scales. 
This peculiarity of position explains the fomi of the jaws, which 
are bent down at an angle with the skull, unlike the jaws of 
other animals. This new mode of floating, when collared with 
that of otlier sea animals, makes a beautiml variety. The baleena 
mysticetus, that goes to tfie bottom of unfathomable depths to 
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catch in its whale-bone net the shrimps that live in that situa¬ 
tion is surrounded by blubber not unlike a cork jacket. 

“ The enormous spermaceti whale, whose prey is not so lai 
removed from the surface, hafe the mass of spermaceti in a bony 
concavity upon the skull. 

“ The shark tribe have the liver loaded with oil, placed in 
nearly the same situation as llie^luims of tlie dugou^. 

** As there are no vegetables (1 believe) growing at the bottom 
of the sea in very deep water, the nice adjustment of the body 
of the dugong is confined to the shallows in the creeks near tht 
land.” 

Upon comparing the bones of thi? two-hornod rhinoceros with 
those of the single-homed species. Sir Everard obseives, that 
there is no difference deserving ofpaiticularreinaik, except that 
in the two-horned, the piojectiou towards’the front of the skull 
formed by the miiou of tiie naS>al bones, is more nearly in a 
straight line, mid muie evtended. This pecuhanly, he thinks, 
m^y 1)6 required to givo sufficient surface for two horns. 

The tapir of Sumatra, as well as that of America, are stated 
to have a greaterj;eneral lesemblauce to the ihinoceros tlian to 
any other animal. * • 

This paper is accompanied by five plates; and an account of 
the visceia of these animals is aKd' given j foi which no xefer to 
the original paper. 

XIX. On the Mean Oemily of the Earth. T5y Or. Charles 
Hutton, FRS. . 

It appears ftoin this paper that in two instances only the mean 
density of tlie earth has been certainly or approximately deter¬ 
mined by experiment. • 

“ The former of these experiramits,” Dr. Hutton says, was 
made^by Dr. Maskelyne, in the years 1774, 1775, and 1776, by 
means of that large mountain*^ in Scotland, in measuring its 
dimensions, and in comparing its attraction on a plummet u itli 
that of the whole earth dh the same ; the calcjilations on it hav¬ 
ing been made by myself, and fiist published in the Philosophical 
Transactions of the year 1778; and since more correctly in the 
second volume of my Mathematical Tracts. The other experi- 
,ment, by Mr. Cavendish, was by observing the attraction on 
small pendulous balls, of two inches diameter, by larger ones of 
ten inches diameter, as compared with the attraction of the 
earth on the same. 

“ By some strange mistake, or perversion, for many years, it 
was customary among certain persons, to withhold the mention 
of my name with regard to the great share that I had in the eime- 
rimeiit on Schehalhen, But from certain complaints which 
have made, some little justice has lUiely been awardejl to me on* 
that head; tliough still, it would seem with reluctauce, as tljke 


* SchehoIIian. 
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opinion is promptly assumed that the latter smaU experiment is 
ausceplildeoftUe greater accuracy, and the lyitobers mils result 
gratuitously adopted as nearer the truth than that of the former. 
As this is an opinion wJuoU I have never been able to bring my 
mind to acknowledge, and as it is a matter of great importance 
in the present state of physics, f have been desirous to draw the 
attention of philosopheis to a closet consideration of the subject, 
with a view to a more deliberate and impfirtial decision of this 
point. 

“ From the clobesi and most scrupulous attention I can 
employ on this (question, the preference, in point of accuracy, 
appeals to be decidedly in favour of the large or mountain expo- 
oment over that of the small halls.” 

From the Schehallian experiment, J)r. H. thinks, that the mean 
density of the earth is five times that of water, but not more; 
while, from his esjieriraent, Mr,*Cavendish has assumed the mean 
density to be =? 5*48. Ur. Hutton afterwards pomls out some 
of the eriatain Mr. Cavendish’s pap^r; and concludes that the 
medium of the tirst six of his experiments is o 19, and of the 
other 23 expejiments 5'48, and the mean of both these means, 
he obseiies, is 5*31, insieatl of 5*48, the eirci* arising from the 
sum of the umnciical‘calci lations, Ihc difierence of 0*31, or 
about the 17th pail ol the whole, "Dr. Hutton thinks must be 
asenbed to the inaccuracy of making and leading oft’ expen- 
ments with such intricate and madeejuate macUiugry as that 
used by Mr. Cavendish. 

Dr. llutton observes, that he cannot conclude this paper of 
inquiiy without expressing a hearty wish for the repetition of 
the large or mountain experiment, in some other favourable 
situation, and with improved means, if possible.” For this pur- * 
pose, the Doctor suggests an idea, that one of the large pyramids 
lU Egypt might profttaUlv be employed, instead of a mountain, 
for this expenmeni. 

XX. Ow the Separation of Iron from other Metals, By 
J, F. W. Heischeli, Esq. FRb. &c. 

This paper is given in the present number of the Annajs, 

XXI. Ow the Re-estabhihmeni of a Canal in the Place of a 
PoHion of the UrethYa which had been destroyed. By Henry 
Earle, Esq. Surgeon to the Foundling, and Assistant Suigeon to 
SC Bartholomew’s Hospital. (Communicated by Sii Humphry 
jDavy, Bart. PttS.) 

For the particulars of this paper, which is entirely surgical, we 
must lefer to the original volume. 

XXU. Calculaliom of some Obsercations of the Solar Jjjciipse 
on Sept, 7, 1820. By Mr, Charles Jlnmker. (Communicated 
'J)y Thomas Young, M D. For. Sec, to RS.) 

For this'paper, which can hardly be abridged, we must also 
refer to the volume. 

XXIIl. An Accoimi of the Uemeasurenmi ofiheCubetCyiin- 
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deVf fuid Sphere, used hp the laie Sir Qeor^e Shuckhu^h Prelpu, 
in hk Inquhies re^eHin** a Siaudard of Weiehis am Measures. 
By Oapt. Henry Mier, PRS. 

The exporipaents above refevred to are dctaileU in <he Philoso¬ 
phical Transactions for 1798; and **if niay there be seen/* pays 
Capt. K. that a cube, a cylmder, and a sphere of Inash, were 
employed, the respective dtniensioiis of whit-h bein^ gi\cu, as 
well as the weight of water disidaced by each, the weight of a 
cubic inch of distilled water might thonce be leadily a&ccrtauiod. 

“ In reviewing these experiments, so much care appear^ fo 
have been bestowed on those parts of the inquiry which i elute 
to weight, as to leave no reason to doubt then accuracy; but us 
Sir George Shuckburgh has not outered into so full a detail of 
the method he pursued in the memurement of the cube, the 
cylinder, and the sphere, I felt it to be desirable that this opera¬ 
tion should be repeated before the (Commissioners of Weights 
and Measures should make their final Repoit,*’ 

Sir George’s experiments were lepeated by Captain Kater, 
and the paper concludes by collecting undei one view t he ifata 
furnibhed by Sir Gqoige Shucklmrgl/s experiments and his own 
measurements, and he observes, that From tiiesc data, the 
weight of a cubic inch of distilled water in a vacuum at 
deduced from the cube, appears tpbe 


252'90V of Sir G. f^ihuckburgVs grains 
Flora the cylinder. .... 2.'i2'851 
From the sphere ...... 252''907 ^ 

The mean of which is.. 262‘838 

• 

► which is equal to 2u2'722 grains ortlfe Pai liaiueiitary Standard.”* 
XXIV. An AcroutU of Olmrvaiiom made tritli the Eis^ht 
Feet Astronomttal Circle, ut the Observatory of Trinitij College, 
Dublin, since the Beginning of the Year l8l8, jfor investigating 
the Effects of Parallm and Ahertation on the Placti oj certnni 
Fixed Stars } also the Comparison of these ia^h former Observa- 
tioM for determimrig the Hffects oj' Lunar jhlutaiton. By the 
Rev. John Brinkley, DD, FRS. and MRIA. Andrews ProfefiisCr 
of Astionomy in tlie University of Dublin. 

Respecting this very elaborate paper, we can scarcely say any 
more than state tlie purposes for which Uie experiments detailed 
in it Were undertaken, which are thus mentioned by Dr. B. 

** The results of the observations which *1 now beg leave to 
lay before the Royal Society, were instituted with a view of dis¬ 
covering, if possible, the source of the differences that has 
existed ^tween the results of former observations made here,, 
and of others made at the Royal Observatory ut Greenwich; and 
tiiey will, it is imag^ined, bo found to be useful relative to soma 
Other important points in astronomy, ' 

*\My former obsertations ofcertidn stars pointed oiapta d^a^ 
tion of about one seobnd from the mean place, after having^'i^de 
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all the usual coreections. Mr. Pond’s observations pointed out 
no such deviations. Tbo deviations that I bad found agreed 
with the effects df parallax, 'the obfeervatiohs that 1 have since 
made, far more numerous than the former, concur in exhibiting 
the same results; in showing deviations in certain stars that can 
be explained by parallax. Every other suggested solution of 
the difflcttUy appears quite inadequate thereto, Jt 1 think, 
nearly demonstrated, that no cljange of figure in the instrument 
has occasioned it, and that the uncertainties of the changes of 
refraction can‘have had only a very small share, if any, in pro¬ 
ducing the effect observed.” 

XXV. On the BffecU produred in the Rates of Chronometers 
bv the Proximity of Masses of Iron. By Peter Barlow, Esq. of 
the Military Academy*". (Communicated by John Bajrrow, 

Mr, Fisher, who accompanied Capt. Buchan in 181S tO the 
Arctic Regions, has shown, id a paper printed in the Philoso¬ 
phical Transactions for 1 P‘30, that the rates of chronometers differ 
on shore and on board, losing in the former situation, but gain¬ 
ing in the lattei : this variatit>n ascribed to the influeuce of 
the ship’s iror on the balance, anti his communication contains a 
detail of the various experimeiits which he perforaied, to show 
that the magnetic influence tends to accelerate the motion of 
the time-keepers by its influence on the steel part of their 
balances. Referring to IWr. Fisher’s experiments, Mr. Barlow 
found that live out of the six chronometers which he used were 
reUrdc'd, while all JV)r. Fisher’s were accelerated. 

From a number of experiments which have been made, Mr. 
Barlow snvs, it appears riiat a chronometer ought to be kept 
as carefully at a distance fr^n any partial mass of iron, as thef 
compass itself.” 

XXVI, On the Peculiarities (hat distinguish the Manatee of 
the B'es? Indies from the Dugong of the East Indian Seas, By 
Bir Krcnird Home, Bait. VPKS, 

XXVI1. On a new Compound of Chlorine and Carbon. J3y 
Richard Phillips, FRSE. FI'^. MGS. Scc.and Michael Faraday, 
Chemical Assistant in the Royal Institution. (Communicated 
by Sir Humphry Davy, Bart. PRS.) 

We have already given some account of this paper in the 
Annals. 

XX VUl. Om the Nerves; qhing an Account of some Experi¬ 
ments on their Structure and PunctwnSf which lead to a new 
Artangement of the Spstetn, Charles Bell, Esq. (Commu¬ 
nicated by Sir Jiuiuphry Pavy, Bart, PRS.) 

XXIX. Further Researches on the Magnetic Pkeenomena pro¬ 
duced hp Flectricit if; with some neso Experiments on the Proper¬ 
ties of Electrified Bodies in their Relations to conducting Powers 
and Temperature, By Sir Humphry Davy, Bart. PHS. ' • 

This paper was printed entire in th| last number of the 
Annah. 
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Articjle XVI. 

Proceedings of Philosophical Societm. 

KOYAL SOCIETY, 

The following papers have been read since our last report: 

Jan. 10.—A letter from Capt. Hall, containing Observations 
on a Comet seen at Valparaiso. - • , 

Elements of the above Comet, by Dr. Brinkley. 

Jan. 17.—On ultimate Atoms of the Atmosphere, by Dr. 
Wollaston. 

On the Expansion in a Series or the Attraction of a Spheroid, 
by James Ivory, Esq. 

Jan. 24.—On the late Depression of the Barometer, by Luke 
Howard, Esq, t 

On the anomalous Magnetic Attraction of Hot Iron, by 
P. Barlow, Esq. 


* f 

ARTICi^E XVIE 

« 

sriENTinO INTnEl-ir.l.NrK, AHO notices OE SllTJ.IECTSf 
CONNECTEU Wl’U SCIENCE. 

1 . Prepat ntiofp of Quintne. 

M. J. Voreton, of (Ireiioble, employ's tlie following method in pre¬ 
paring Quinine, by nhich he says hois enabled to procure about two 
ounces and a half of Quinine from ‘ell*voA pounds of Cinchona, in¬ 
stead of an ounce anil a half, or an ounce and three quarters procured 
by the common process. The Cinchona reduced to a coarse powder 
is to be digested in water, acidulated with about one hundredth of its 
weight of muriatic acid. At the expiration of 2 !• hours, the Cinchona 
is to be strongly pressed, to be again treated with dilute niufiatic 
acid, and the processes are to be repeated, till filio Cinchona loses its 
bitterness. The filtered infusions are to be mi\cd and treated with 
excess of pn'*e magnesia, the mixture to be boiled for a short time 
and then suffered to cool. The masnesian precipitate is to he washed 
with cold water, dried, and digested in alcohol: by distilling this solu¬ 
tion the Quinine is obtained.—(Annales de Chimie.) 

II. Imprommeni in Stringed Jnslnments. 

M. Fischer of Leipsic, recommends the use of jdatlnum wire, as a 
(substitute for brass and steel, in the strings of musical instruments. 
He describes the tone as mucli finer than in instruments iu which the 
usual metals are employed, and it certainly posseses the almost unidue 
advantage of preserving its metallic brillancy, though surroupoed 
by the continued deposit of a dump atraosphere.-^Rev, Ehcy. 
Oct, 1821.) 
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III. Cumptuathe Inalym qfth^ Tood and J^ncrment of the Night¬ 
ingale, 

M. Bmcoonot lievitig oollectod the eBcreuent nightingGile, witli 
tlie jntention of extracting uric acid from it, \rhifiih it contains* in great 
abundance, afterwards undertook to compare its condtituent principJes 
with those of the ok’s heart upon which the bird was ftid. 

Throe hundred parts of ox^s heart yielded the following substances; 


Water... 231*11 

Fibrinc» ves*scls, nerves, cellular membrane, fat, and phosphate 

oflime.. S4)*S9 

Albumen letaining the colouring matter of blood, phos¬ 
phate of lime and magnesia... 8*20 

Extractive matter soluble in alcohol (oamazome).. 4>'70 

I<actate of potash .... 0*56 

l^osphate of potash. 0*46 

Chloride of potassium. 0’38 

Ammoniaeal salt and free aoid..."... A trace 


300 00 

Thirty-six pe»ts of Uie excrement of the nightingale }ictded the 
following substances; *' 


Super-urate of potash and ammonia. 19*00 

A peculiar substance slightly animaliKtd, soluble in water, and 

insoluble in alcohol,. 12*00 

Ferruginous phosphate of lime. 1*50 

Sulphate of potasn....... J *20 

Picromel.. 1*00 

Chloride of potassium. 0*23 

Phosphate of potash and ammofiia. ... 0 23 

Unknown combustible acid combined with ammonia0*20 

Ammoniaco-magnesian phosphate. 0*08 

Free lactic and acetic acid about.... 0*10 

Mucus.....:**'.'*. 

Peculiar black matter, resemblmg that found in mine by M, 

Proust, from 1 tOo ......^.. 010 

A brown thick oil readily Soluble in alkalies and in alcohol from 

0*5to......... 0*05 

Muriate of ammonia estimated at. *.. 0*05 


S5 84‘ 

(Annales de Chimie ) 

' IV. AmlghU of Black‘Ortd Giieen Tea, 

Mr. Bmnde has lately made a comparative analysis of black aim 
green tea, from which he ftpds that '* the quantity of astringmit mat- 
ietprecipitahle by gelatine ft somewhat greater in green than in black 
tea, thmtdi ^ihe excess is by no means so great as the comparative 
flavours or t^e two would lead one to expect. It also appears that the 
entire quantity of soluble mattei: ft greater in green than in black tea. 
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and that the proportion of extractive matter not preclpitable by gcla** 
tine is greatest in the latter.'* 

** tSoTphuriCj muriatic^ and acetic acids, but especially tlte first, occa¬ 
sion precipitates in infbsions botii of blark and ^een tea, which have 
the properties Of Combinations of those acids with tan. Both inibsiOns 
also yield, as might bo expected, abundant black precipitates, w^h 
solutions of iron; and when mixed with acetate, oi more especiidly 
with subacetate of lead, a bulky tmft-coloured matter is separated, 
leaving the remaining fluid entirely tasteless and colourless This 
precipitate was diffused through water, and decomposed by sulphur¬ 
etted hydrogen; it afforded a solution of tan and extmet, but not any 
traces of any peculiar principle to which c«'rtain medical effects of tea, 
especially of green tea, could be attributed 

Mr, Brande observes, that there is «ne property of strong infusions 
of tea, belonging especially to black and green, which seems to 
announce the presence of a distinct vegetable pHnciple; namely, that 
they deposit, as they cool, a brown pulverulent precipitate, whhrh 
passes through ordinary filters, and Can only be collected by deposlthm 
and decantation; this jprecipitatc is rcry slightly soluble in cold winter 
of the temperature or from 50° don nwards, but it dissolves with the 
utmost fiftciiity in water ot 100° and upwards, forming a pale-hi own 
transparent liquid, which furnished abundant piocipitate in solutions 
of isinglass, of sulphate of hon, of^muriatc of tin, ^id of acetate of 
lead; whence it may be ittfened to consist of tannin, gallic acid, and 
extractive matter. , 

The follow ing table is given by Mr Jltande as showing the respective 
quantities of smublc matter in wainr and alcohol, the weight of the 
precipitate by isinglass, and the pro|>omon of inert woody fibre on 
green and black tea of various prices: 


One hundred jutte of te.u 

Soluble 1$ 
Water. 

H|| 

Preiipitate 
with jtUy. 

Inert red- 
dnc. 

Groen hyson, 14«. per lb, .. 

4<1 

44 

31 

56 

Ditto, T2s. .... 

34 

43 

29 

57 

Ditto, 10^. ....... 4 . 

36 

43 

26 

51 

Ditto, 8s», .. 

36 

42 

25 

m 

Ditto, 7jf. .... 

SI 

41 

• 24< 

m 

Black souchong, 1^. i . 

35 

36 

28 

64 

Ditto, 10a. .... 

34 

37 

28 

66 

Ditto, 7a.. . ... 

36 

SS 

24 

m 


35 

31 

23 

m 


(Koyal Institution Jouimal.) 


V. /ifioniawotts Etphdsm of CAloriue trnd Uydrogm. 

It has been long known that a mixture of chlorine and j^ydro|^n 
explodes When exposed to the direct action of the sun's ri^s. Jii 
order to try if this effect oould be produced by the radiation of a com* 
mon culinary fire, Trofi^ssor SiUiman filled a commofi Florence oil* 
fiiask (well cleaned) half full of chlorine gas, and was in the act of 
Intrciducmg the hydrogen in the fweumittic cistern. ** There was not 
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only no direcf emanation from the sun, but even the diffuse Ji^ht 
rendered much frebler than common by a thick snow-storm, which had 
covered the skylight above with a thick and veiled the heavens 

in a singular degree for such a storm. tJnder these circumstances, 
the hydrogen was scarcely all introduced before the flask exploded 
with a distinct flame; portions of the glass stuck ii) the woodwork of 
the ceiling of the room, and the face and eyes escap^ by being out of 
the direction of the expIo<»ion: nothing but the neck of the flask 
remained in hand. This occurrence then proves, that a mixture 
pf chlorine and hydrogen gas may explode spontaneously in a 
diffuse light, and even in a very dim light.”—(American Journal of 
f^cience, vol, 3, No. 2, p. S^S.) 

VI. Sulphati^frkarbonate of head. 

A very fine specimen of carbonate of lead was recently brought 
from Leadhills, by Ah'? mder Irving, Esq. who found it by analysis to 
be a sulphato-carbonatc. Upon esamining its crystals, I find it to be 
the sulphato-tricaibonate of Mr dlrookc. The crystals, which are of 
considerable si/.e, are acu'e rhomboids, with cleavagos perpendicular 
to the axis of the rhomb They are of a bright sap-green colour. 
Upon examining their optical structure, 1 find that they have two axes 
of double refraction, the principal one of which is coincident with the 
axis of the rhouib. The sulphoto-tricarbonate, therefore, cannot have 
tire acute rhomboid for its primitive foim, but must belong to the pris¬ 
matic system of Mohs. '!>, 1.—-I^din. Phil. Jour. 

VIL Cah-'sinter detetnHtiedto be tme Calcareous &par. 

The Rev. Dr. Fleming, of Flisk, transmitted to me lately two speci¬ 
mens of this substance, with tlie following remark: “ Lamellar talc- 
sinter from Macalibter’s Cave m Sky. 1 procured these crystals in 
shallow poqls in the cave tilled with the calcareouo water. Ihe indi¬ 
cations of crystallization a e dj^tlnct, but the crystals seem to be but in 
progress. The summits of tlib crystals ot the smallest piece are smooth 
and flat, and indicate the prisms below to bo hve-sided, and sometimes 
four-sided. I regard these specimens os exceedingly curious, as they 
are genuine examples of Neptunian calcareous spar 2 Acicularly 
Crystallized fibrous Calc-sinter.—This substance is from the Isle of 
Man; the specimen from which these fragments were separated was 
given me by Mr. Stevenson several yeais ago, and is interesting us 
being a lecent aqueous fonnatioa ” Dr. Fleming adds, that all the 
calcareous matter in Macalister^s Cave, whatever be its external form, 
atalacUtic, stalagmitie, or encrusting, is all more or less in the slate of 
calcareous spar, with the usually foliated structure: that which lies in 
the pools or hollows of the caves has its crystalline forms like those in 
the specimens sent.” Upon examining these interesting specimens, 1 
succeeded in extracting ^om them regular rhombs of calcareous spar, 
having their angles of the same value as the finest specimens of carbon¬ 
ate of lime. Their double refraction and their polarising force, were 
of the same character and the same intcusity as the puto&t Iceland 
spar. D. B.—(Edin. Phil, Jour.) 

Vitl. New Mineralfrom Aachen, near Altenberg. 

Having examined a very fine crystal of StUbtte from Aaclien, neat 
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AltQiQberg, uliiolb Mr. HeiUdnd was sp kind as to transmit to me, I 
have fouim it to differ essentialiy from all the stilbiies, and even from the 
new species into which Mr BrOoke has iteparated the substances for* 
inedy ranked under this name. Since 1 OKaiuined this mineral, 1 have 
learned that it is considered by Hauy as a variety of stilbite, to whfch 
he gives the name of £>uo-vigesima)e. B.--~(Kdin. PhU. Jour.) 

IX. On the Spurs of the Ormthorpnehins. 

Dr. Tiaill, of Liverpool, has lately had an opportynity of examining 
the skins of a male and female omithorynchus froni New South Wales. 
The spurs of the male were remarkably {(.trong and sharp, and the per¬ 
foration in them so extremely minute, that it is not surprising that they 
escaped the notice of the first naturalists who examined them. The 
tubes were so fine that they would imt receive? a horse hair, though 
they admitted a human one —•( Edin. l^hil. Jour.) 

X. Methods <>f kindling Fire on the Sandtoich Islands. 

There are various methods of producing fire. Iii the Caroline 
Islands, a piece of w«iod being held fast on the ground, another short 
piece, about a foot and a half long, of the thickuoss of a thumb, even, 
as if turned, and with the end bluntly rounded off, is held perpendicu¬ 
larly over it, and put in motion between the palm of the hand, like tlie 
mill used for making chocolate. Tj^c motion is at fiist slow, but is 
accunmlate<i, and the pressure increased, when the dust produced by 
the friction collects round the bores, and bygins to be ignited This 
dust is the tinder which takes fire- The women of Lap are said to be 
uncommonly clever at this process lu Uadock and the Sandwich 
Islands, the^ hold on the under piuci of wood another piece a span 
long, with a blunt point, at an angle pf about flO degrees, the point of 
the angle being turned from the person employed. They bold the 
piece of wood with both hands, the thumbs below, the fingers above, 
so that it may press firmly and equalljj;, jjmd thus mo'o it backwards 
and forwards in a straigiit line, about two or three inches long When 
the dust that collects m the groove, produced by the point of the stick, 
begins to be heated, the pressure and the rapidity of the motion are 
increased, It is to be observed, that in both methods two pieces of 
the .same kind of svood are used; ibr which purpose, some ot equally 
line grains, not too hard, and not too sofl, are the btst Both niethous 
requnv practice, dexterity, and patience. The |hrocess of the Aleu¬ 
tians is the first of tliesc methods, improved by incchum&m They 
manage the uptight stick in the same manner as the giUilet or bolrer 
^ which they employ in their work. They hold and draw the string, 
which is twice wound round it with both hands, the upper end turning 
in a piece of wood, which they hold with their mouth. In this way, 1 
have seen a piece of fir turned on another piece of fir, produce fire in 
a few seconds; m heroas, in general, a much longer time is required. 
The Aleutians also make fire by taking two stones with sulphur rubbed 
on them, which they strike together over dry moss strewed with sul¬ 
phur.—(Kotachue B Voyage, iii, 259.) 

XI. Method of illuminating the Dials of Public Clods tmth Gas. 

• Messrs. John and Robert Hart, of Glasgow, who have been long 
known to the public for their scientific acquirements, us wdl as their 
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practical ingent^ty, have erected a ve^ing^mous apparatus for illumi'* 
notiug vciith gaatbe dials of the Troo (JhOitoh and Post-office steeple in 
Glasgow. ** The apparatus consists of a Wo, X Argancl burner, placed 
a few feet out firow the top of the dial, and enclosod in a nearly hemi¬ 
spherical lantern, the front of winch is gl^aed ? the hack forint, a para¬ 
bolic reflector j the dial receives not only the direct, but a conical 
stream of reflected rays, and is tlius so brilUantly illuminated, that the 
hours and haOdb can be seen with nearly the same distinctness at a 
distance as Through the day. Tci mask tlie obtuse appearance of the 
lantern, its back has been made to assume the form of a spread eagle, 
above which is placed the city arms, the whole handsomely executed 
and gilt. The gas-pipe and lantern move on an air-tight joint, so that 
the lantern may be brought close to the steeple for cleaning when 
necessary. The gas is first ignited by means of a train or flabfa-pipe, 
so perforated, that whv' i the gas issuing from the holes at the ono end 
is lighted, the holes along the pipe become so, and thus the gas inside 
tlie lantern is kindled as if by a tram of dry gunpowder: in this way 
the light might he first oommunic'ated either from the street or from the 
steeple The oflect of the lighted dial is at once cheerful, pleasant, 
and useful. By a simple contrivan^ e, the clock disengages a small 
detent, something similar to the larutn in wooden clocks. This shuts 
the gas cock, and instantly oxtinguibhes the light.”—(Kdin. Philos. 
Journal.) *** 


Articj^e XVIIL 
NEW SClteNTIFlG BOOKS 

« 

PKlbMRIKO VOK POBLICAlIQK. 

^ ' 

TVIr. Children lias in the press a Translation of Professor Berzelius's 
work on the Use of the Blowpipe in CUemical Analyses and Mineialo- 
gical Investigations, with Notes and other Additions by himself. It 
will form an octavo volume, and be illustrated with engraving. 

A comparative Estimate of the Mineral and Mosaical Geologies. 
By Grenville Pem^ Esq. I voJ. 8vo. 

J0«tT POBtl«<Bjrp. 

A Description of the Shetland Islands, comprising an Account of 
thdr Geology, Scenery, Antiquities, and Superstitions. By Samuel 
Hibbert,MD.MFSE. 4to. With Maps anti Plates, 3l. $4. 

Twelve Essays on the Proximate Causes of the d^gregato and Ato¬ 
mic X^senomena of the Universe, Physical, Mechanics, Chemical, and 
Organical.^ By Sir Richard PliiUips. Svo. With Plates. 9s. 

A Treatise on Diseases of the Nervous ^stem, Vol. E on Con¬ 
vulsive, and Maniacal Affections. By J. 0. Prichard, MD. &c. 8vc. 

A Treatise on Diseases of the Chest. Translated from the French 
of R. T. H. Laennec, MD. By John Forbes, MD. 8vo. 14s. 

The Encyclopedia Meiropolitana, or Universal Dictionary of 
Knowledge, on an Original Plan, comprising the two-fifld Advantages 
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of a pliibsophical-ftnd AlpUabetical Awangetaent With appitforiate 
and entirely new Eagmvmgg. Part V. U, i». To be^ntwued 
regularly till completed. 

The Introductory Lecture of a Course upon State Mediioine, deli¬ 
vered in Mr. Granger's Theatre, Southwark* Nov. 1, l« 2 l, By Join 
ElUotsbn, MD. &o. Svo. 2r. 6 d. 

An Inquiry into the Opinions Ancient and Modern concerning Life 
and Organization. By John Barclay* MD. Lecturer on Anatomj and 
Surgery. Fellow of the Royal Colleg^ ot Physicians, ^c. Bvo, 1 u. 

The Principles of Medicine on the Plan of the Baeonian Philoso. 
phy. Vol. I. on Febrilo and Inflammatory Diseases. By R. D. Ha- 
miiton. 8 vo. 9 s. 

The Botanical Cultivator; or a Pr^tical Tieatise on propagating, 
rearing* and preserving, all Descriptions of Plants cultivated in the 
Hothouses, Greenhouses, and Gardens, of Great Biitaiii. By lloherl 
Sweet, FLS. 1 vol. IOa. bd. 

\ Treatise on Bulbous Itoots, particularly those heittofore included 
under the Genera Amaryllis, Cvrtanthus, and J^ancratium. By the 
Hon. and Rev. William Herfaortr With coloured Plates. />*. 

A Monography on the Genus Camellia. By Samuel Curtis* FLS. 
Largo folio. 3/. 5s plain. (3/. IGs. 6 </coloured 

Pbj siological Lectures. B)'^ John Aberncthy. Completion I vol, 
8 vo 18s. • • " 

Essays on Surgery and Midwifery, with Practical Obsenations and 
Latent Cases. By James Barlow, 8 ve. 12v» 

History of Cultivated Vegetables. By U. Phillips. 2 vols. royal 
Svo. 1 /. lU Cd. 

Hoitus Suburbanus Londiaetisis; m a Catalogue of Plants, culti¬ 
vated in the Neighbourhood of London; arranged according to I be 
Linncan S 3 stem ; with the Addition of the Natural Orders to which 
they belong. ^ 


Articile XIX. 

NEW PATENTS. 

Owen Griffith, of Tiyfan, CarnarvonslMre, Gent.; for an miprove- 
raenl in the pi»;ciplc and construction of luanu^ctufing 01 making 
trusses for the cure of ruptuies or hernia, in whatsoever part or paits 
tifthe hodj it may be situated.-JOct. 18,1821. 

Thomas Maitin and Charles Grafton, of Birmingham, piinting-ink 
manufacturers, for a meUiod of making fine light black, of a very 
superior colour, which they^^dl spirit black; and anew apparatus for 
pi educing the same.—Oct. 21*, 

Benjamin HiomiMon* of Ayton Cottage* Durham, Gent, for a me¬ 
thod of facilitating tlic conveyance of carriages along iron an^ wood 
rail-ways, tram-w'ays, and other roads — Oct. 24f. 

Charles Tuokley, sen. of Kenton-street, Bronswick-square, cabinet¬ 
maker, for certain improvements applicable to window-sasltes, either 
single or double hung, fixed or sliding sashes* casements, window 
shuttCre, and window blinds.-»-Nov. 1. • *1 
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Samuel Hobday* of Birmtughara, patent snuffer-maker, for a method 
of manufacturing the furniture for umbrellas and parasols, and of unit* 
ing the same together.—-Nov. 1. 

John Frederick Archbold, Esq. of Serjeant*s-inn, Fleet-street, Lon¬ 
don, for a mode of ventilating close carnages.—Nov 1. 

liichard Wright, of Mount-row, Kent-road, Surry, engineer, for 
improvements in the process of distillation.—Nov. 9, 

David Redmund, of Agnes-C^rcus, Qld-street-road, Middlesex, 
'engineer, for an improvement iu the construction or manufacture of 
hinges for door4.—Nov. 9. 

Franx Areton Egells, of Britannia-terrace, City-road, Middlesex, 
engineer, for certain improvements on stoam-engines.^Nov. 9. 

William Westley Richards, of Birmingham, gun-maker, for an im¬ 
provement in the constructioh hf gun and pistol locks.—Nov. 10. 

Jaoies Gardner, of Banbury, 0>.Jord8hire, ironmonger, for a machine 
preparatory to melting in the manufacture of tallow, soap, and can¬ 
dles ; and which machine may be, used for other similar purposes — 
Nov 9, 

John Bates, of Bradford, Yorkshire, machine-nmker, for pertain 
machinery for the purpose of feeding furnaces of every description, 
steam-engines, and other boilers, with coal, coke, and fuel ofeverv 
kind.—Nov. ,9., 

William Penrohe, of Stummoi‘gai>gs* Yorkshin, millei, for various 
improvements in the machinery for propelling vessels, and in vessels so 
prope^ed.—Nov. 10. ' • ' 

Bowles Symes, of Lincoln’s-inn, Esq. for au expanding hydrosiatic 
pinion, to resist the pre sure of certain fluids, ana slide easily in an 
imperfect cylinder—Nov. 10. 

Joseph Grout, of Gutter-lane*, Cheapsido, London, crape manufac¬ 
turer, for a new manufacture of crape.—Nov. 13. 

Nell Arnbtt, of Bedford-sqqare, MD, for improvements connected 
wl^i the production and ager^y of heat in furnaces, steam and air 
engines, distilling, evaporating, and brewing apparatusT—Nov. 1 !•. 

Richard Macnamara, Esq. of Canterbury-buildings, Lambeth, for 
an improvement in paving, pitching, and covermg streets, roads, and 
other places.—Nov. 20. 

John Collinge, ofdLiambeth, engineer, for an improvement in hinges. 
-—Nov. 22. ^ j, 

Henry Robinson Palmer, of Hackney, civil engineer, for improve¬ 
ments in tlic constigiction of rail-ways, and tram-roads, and of the 
carriages to be used thereon —Nov. 22. 

niomas Parkin, of Skinner.street, Bishop^ate-street, merchant, for' 
an improvement in printing—Nov. 21*. 

William Baylis, jun. of Painswick, Gloucestershire, clothier, for a 
machine for washing and cleansing clothes,—Nov. 27* 

Thomas Motley, of the Strand, patent letter-maker and brass-foun¬ 
der; for certain improvements in the construction of candlesticks or 
lamps, )gud in candles to be burnt therein.—^Nov, 27« 

Robert Bill, Esq. of Newraan-strcc t, Marylebone, for an improve¬ 
ment in the constructijn of certain descriptions of boats and barges.— 
Dec. 5. 



1822*] Mr* Howard^s Mfdieorohgical Journal, 


4ATICtB %X* 

METEOROLOGICAL TABLE. 


1821. 

Wind- 

Barow 

Max. 

tCTER. 

Min. 

TRBRfttt 

Max. 

>M^LR. 

Min. 

Evap. 

Raui. 

Bygr. at 
9 a.in. 


12tbMon. 










Dec. 1 

W 

29*9^1 

29*67 

47 

39 

— 

03 



2 

w 

29*97 

29 81 

51 

42 

— 

— 



3'S W 

30 00 

29*75 

54 

33 

— 

SO 



4 

N W 

30-00 

"9*85 

48 

39 

— 

15 



5 

w 

30-25 

29 85 

51 

32 * 


09 


M 

6 

N W 

30 20130-15! 

41 

02 

■— 

- ' 


7 

S E 

30 

29*9 J 

49 

^ 40 

— 

— 



8 

W 

30*16 

30*06 

52 

146 





5lS W 

30-16 

JO-ll 

oQ 

' io 

1 

02 



10 

S 

30*28 

30 05 

55 

33 


03 



lliN W 

30-36 

30-28 

44 

27 

— 



0 

IQ 

^ E 

30-34 

30-04 

51 

42 

— 




13 

S E 

30 OS 

30*04 

62 

•38 

50 

... 



14 

S 

30 04 

30 04 

51 

41 

— 

03 



15 

S E 

30-04 

29*87 

51 

<42 





16 

s w 

29 87 

29*62 

64 






17 

8 Ml 

29*62 

29*24 

52 

42 

— 

48 


% 

J8 

s w 

29*24 

29*22 

52 

42 


11 


# 

19 

s w 

29 45 

29*22 

50 

34 

— 

06 



SO 

s w 

29 45 

28*50 

49 

38 

— 

31 



21 

N W 

29*37 

28 96 

48 

39 

— 

03 



22 

s w 

29-51 

28 60 

50 

41 

— 4 

26 



23 

w 

2917 

29 00 

46 

39 

56 

OS 



2t 

s 

2900 

27*83 

48 

38 

— 

78 



2o 

N W 

28-43 

28-21 

41 

28 





26 

E 

2903 

28*23 

44 



35 



27 

s w 

29*05 

28-88 

46 

39 


35 



28 

S E 

28*46 

28*40 

47 

36 


68 



29 

N W 

29 n 

28*46 

46 

41 


18 



30 

S E 

29*96 

99*11 

46 

34 


03 



31 

N W 

29*90 

29*88 

41 

32 

25 


1 




30 36 

27*83 

55 

27__ 

1-31 

4-85 




TJu. observations in each line of the table apply to a iwiioil of tv enty-four hours, 
bt^ninfr at 9 A. M. on the indicated in tli^ tirst column. A dash denote^ that 
the rabalt is indudrd in the next iollowing observation. 
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Mi\ Hmoardh Meteorohgkal JoumaL [Feb, 1822. 


BEMABKS. 

Tvfilfth Rtuny. S. Cloudy. S. Rainy. 4. Fine moming: mny 

niglit- 5. Shoverfl: some ihiuidej'in the aftotnoon. 6. Hue: cold. 7. Pine morn¬ 
ing: drissly {dternoon. h, 9, 10, Pine. II, 12. Cloudy. 13, 14, IS. Pine, 
16. Fine day: rainy night. 17. Pine moving: tain in the afternoon: night squally. 
18, 19. Fine. 20., Heavy showeis at intervah during the day: night stormy, witli 
lightning. 21. Small rain in Uie uftemonn, £ne, 22, 23. Fine. 

24. llainy. 25. Vo-yfinP. 26. Btdny. 27. Rainyi hail about noon. 2b. Rainy: 
some sleet about lialf^past one, p. tn. 

*.* This month is remarkable for a Ucpreswim of the harometer, which, for London 
at least, or its vicinity, is nearly withoot a precedent on record. The lowest observation 
here given, 27*83 in. was ol)t»ned at Tottenham firoin a portable barometer of Sir H. 
Englefield’s constructiMi. about five, a. tu.*on the 25th, The baromctei at the labora¬ 
tory W.T.S not observed when at its lowest point. The indexes of many wheel barometers 
retrograded on tliis occasion into the att fttir parr of the M‘ule, and were found in the 
vicinity of 31 inches*, a rircuniKtance which occaswned some cmiom remarks on die sup- 
posed inconsAsteacy of the weatlicr glass Widithe weather. We ha<S ra storm ol wind of 
any consequence after this great deprobibion, which, it shonlrt be remarked, had bccli 
commg on for about two week*?. It appears by tlie papers, that a hke state of the haro* 
meter was extensively ohsm'ed at the same timo on the Continent, and dial vciy tern, 
pestuouR weather attended iU fitr tn the south of our island. 


jbIsults. 

Winds; B, 1 j £5E^6-^S. 3; 8W, 9; W, 5; NW 7. 


Barometer: Mean height ^ 

P'or Ihe month.......29‘.538 inches. 

For the Innax period, miding the 16th...29*916 

For 15 days, ending the 3d (cnoon south)... ........ 29*786 

For 12 days, ending the I5lh (moon north),. 30*085 

For 15 days, ending the SOlh (moon south). 29*005 

% 

Thermometer; Mean height 

For the month 43*3.54*^ 

Foe the lonar period.. .... 45*733 

For 30 days, the aun in Sagittarius.,,.....45*316 

Evaporatidn.... .. 1*31 in. 

Rain.... ....4*85 

Sttatfardf FiutMmlft 22, 1883. R* HOWAJU). 
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Article J. 

• . * % 

fhperimenfs to determine the Weight of an Atom of Alumina» 
By Thoma«i Tliomson, MD. FBS. ile^ius Professor of Che¬ 
mistry in tlift University of Olas^jow. 

It is not unlikely that the labour wtiich 1 have bestowe<l iu 
order to render the following experiments as accurate as 
possible will appear to some persons a waste of tiryie. But I 
am of opinion that it is of the greatest importance to determine 
the atomic weights of bodies with the Utmost possible precision. 
When this deslicable object is gained, the art. of analysis, ut pre¬ 
sent so laborious and so uncertain, will be greatly simplified. 
Besides, alumina being a constituent so generally found in ciys- 
talhzed minerals, an exact knowledge of its atomic weight 
cannot but throw considerable light upon the constatuticn or a 
very numerous and interesting series of crystanissed minerals. 

I have examined a considerable number of the salts of 
alumina, but found none of tiiem fit for my purpose, except 
•ommon alum—a salt whicli crystallixes with great ease and 
regularity, and which can be readily obtained in a state of the 
most per red purity. It is not sensibly altered by exposure to 
the air, and may, therefore, be obtainea without difficulty at all 
times m the some state. Itis weUknown, thatalumconsists offour 
difierent constituents, which are always pi'esent in it m exactly 
the same primnrtion; namely, sulphuric acid, alumina, potash, 
and water. Tire object of my experiments was to determine the 
weight of each of these constituents in 100 graius* of alma 
crystals. 

1. I,may observe, before detailing % own experiaaents> dulliL 
Niew Senes, >ol. iii. w 
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we have a good many analysipe of alum. But the one which, 
appeats to have been made with the greatest care, and which 
approaches nearest the truth, is that of Berzelius, first given to 
the public in the Aimales de Chimie, vol. Ixxxii. p. 268. The 
resmi of this analysis is as follows: 


Sulphuric acid.34*23 

Aluniivia.... 10*86 

Pota!»h. 9*81 

VVat^r... 45*00 


9Q-90 

Upon this analysis, it may.bercciuisilo to make a few remarks. 

(1.) His mode of detern.ming the sulphuric acid was to dis¬ 
solve 100 grains of alum in water, *and precipitate the sulphuric 
acid by means of muriate of barytes. The sulphate of barytes 
obtained weighed exactly 99*765 grains. Now as sulphate of 
b-drytes is composed of 6 siilphiuie aeul -f* 9*75 buijtes, it is 
obvious that 99*7().) grains of the salt contain onl\ 33*82 grain**- 
of sulphuric acid instead of 34*23 grams—the quantity stated 
by Berzelius ; 'so that Berzeliws owenates ilip acid, as found by 
his experiment, by about Iw -fifths of a grain. 1 shall show* 
hereafter that the real ipiantifey f>f ■ulpluiric acid in 100 grain** 
of alum is 32*8.64 grains, ornearl'y out* grain less than the quan¬ 
tity indicated by Berzelius’s experiment. 

(2.) The alumina was obtained by dissolving 100 grains of 
ahim in water, and precipitafiug it by ammonia in considcrabb' 
excess. The precipitate was washed and dried in a sliong red 
heat. The alumina tlius. obtained hi one cxjierunont veighed 
10*Hf> grains; in another I()*()7 grains This is vtu-y nearly the 
motle which 1 employed. 1 would remark onh^hat an excess 
of ammonia is not necessaiy. If icmi add simply the quantity 
required to saturate the sulphuric acid united willi the alumina, 
the whole alumina will be precipitated. The advantage of tliis 
method is, that ,|ittlc or no auuniua will be dissolved by the 
excess of nmmonm. Berzelius indeed recovered this portion by 
evaporating the ammoniacal liquid to dryness; but the alumina 
in this case is apt to be cariitd ofi' with the liquid as it (‘vapo- 
rates. This 1 suspect to be the reason of file small dcficioucy ol 
alumina in Berzelius’s experiments. Tliis deficiency in one 
Ctt.se was about oiio-fiftli graki; and in the other, two-fifths of a 
grain. These quantities are ind(’(‘d very small; but they have a 
sensible effect in altering the atomic weight of alumina; for 
even tlie sinallebt of (hem amounts nearly two per cent, of the 
whole weight of the alumina. 

(3.) His mode of obtaining the potash was to digest 100 parts 
of alum i» a phial with carbonate of strontian and water till the 
whole sulphate of alumina was d(»coinposcd and precipitated. 
Th«* filtered liquid was evaporated to dryness in a platinnin 
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crucible. The sulphate of potash weighed 18 3 parts; but was 
found, when dissolved in wdier, to contain 0*15 of sidphate of 
jstiontian, so that the real quantity of ‘•ulphate oi potash 
obtained was 18 15 parts. Now sulphate of potash is a com¬ 
pound of five paiis acid + six paits potash, so that the true 
quantity of potash in 18 16 paits is 9 9 instead of 9 81, as stated 
by Bcuelius. , 

(4 ) Berrehujs^s mode of determiiuug the wateuof crj&talh/a- 
tion m alum was to heat the salt in a platinum ciutiblc ovei a 
spirit of wine lamp. 'J’he loss of weight sustained was always 
46 pel (tut. I find that by thi*' method we < amiot diivt ofi the 
whole of the water from alum. If small poiiion still icmams 
which tannotbe dissipated, except b) the application of a itd 
heat The analysis of alum by Beirelius then, wh( n collected 
gives us the following results , 


At id. >3 8 J 

Aluminr. 10 Sb 

Potash.... .. 9 00 

Water. ^. 4> 00 

99 OS 

« • 


leaving a defitiency of almost halfpel tent whi«h, is we shall 
see aheiwaub, was owing to w iter not dmei) ofli b> the heat of 
a spiiit of w mt lamp 

11 1 sh ill now lelate ns. conciscl? as posbibit the expeiimcnts 
which I mode m ordei to asreitam th< constituents oi alum, 
omitmjg, as is my usual jnactice, alUhe tuaK which wt u either 
unsiK t cssfttl 01 not moic sutccsslnf tfiau those wliitn 1 state 
On tht |ncseiif\jccasinu, tlie expelmienls which I omit were at 
lea^-t H) times inoic iiumcious than those whith I qiu , foi T 
tuiployei) i ,icat lanciy of wajs to inalv/e alum, jiarlly to 
clictk iny le^ults by one uioihti, andparlK to detciraiiie whidi 
mode of analysis w is tasitsl and most to be depended <»n 

1 Sulplnnu And - When 00 S75 giains of^uic alum ciys- 
lals .u (hs oh »t m water, and the solution mixed with a 
solution of )i glims of chloiidf of bjUium, a white piicipitate 
f^lh, (oiiM'-ting of sulphate of baiytes. Aftei this piecipitatc 
has subsided, if we test the ticii liquid which swims uvei it by 
intausol (hitions of glanhii silt and miuiaie of baiytee, wc 
shall find that it contains no traces eitliei of barytfs oi oi 
sulpliniu 1 C id ( onscqutntly the baiytes fioiii 63 grains of 
chloiuh of baiiura exactly satuiates the sulphuric acidm 00 875 
giam» of alum But the baivtcs fiom 53 giains of cl fonde of 
baimni amounts to exactly 39 gnins or 9*76 x 4, but 9 76 
barites just satmate 5 sulphuric acid. Jf is obvious from this, 
that dO giams of baiytts will just satuiale 20 grains of -^ulphunc 
acid, toiisequcutly 00 876 giams oi tllum contam exactly 20 
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grains of $nljphuiic acid: 100 grains of alum must of course 
coutoin 33*864t? grabs (rf sulphurb acid. 

In this dotejawnatiou, iVom the great bsolubility of sulphate 
of barytes, I believe the number to be correcl at least to as many 
decimal places as I have given. Now Berzeiias’s number (even 
when corrected) exceeds this by 0’9058 grain. 

2. Water, —^'I’o determine the weight of water in alum by 
f^ct experiment is attended with difficulties, T|hich, for some 
time, 1 ifauiid insurmountable. Indeed after a vast number of 
attempts, 1 found such discordance between my results, that I 
was induced to suspect that the water in alum was not a constant 
quantity, and that of consiquence an analysis d' this salt per¬ 
fectly correct was in)po^'■■,bb* By degrees, however, 1 began 
to suspect the somces of the variance, and a closer inspection 
put me on a way of obtaining, the water, if not by one simpb 
process?, yet by uniting two together. 1 shall give in the fiist 
place one or two of my early results, that the reader may per¬ 
ceive the want of agreement between them. 

(1.) 100 grains of alum exposed for thice hours to aheat.of 
000“ lost 4l*G4 grains; or ^^most a grain less than Berzelius 
disengaged by mean^ of a spirit lamp. We see from this that 
Berzelius had applied a heat exceeding 600° in intensity. 

<2.) 100 grabs of alum exposed to a low red hea^t lost 70*72 
grains. This obviously exceeded all the water in the alum, 
while it appeared to fall short of the water and sulphuric acid 
added together. For if the water amounts to 45 grains (and 
from Berzeliuses experiments it cannot be less) ; the watei and 
sulphuric’acid united amount to 77''8542 grains. 

(3.) 100 gmius of albn exposed to a strong heal in a wind 
furnace lost 71*0() grabs. This also falls short/ti’lhe water and 
auiphniic acid. 

Upon evainining the alamba which remained when the resi¬ 
dual matter of e.xperiment (2) was digested in water; by dissolv¬ 
ing it in muriatip acid, and iJxbg the solution with muriate of ^ 
barytes, J obtained a precipitate of sulphate of barytes indicating 
the presence of little more than l-lOth of a grain of sulphuric 
amid. The alumina from experiment (3) examined in the same 
way gave no traces whatever of sulphuric acid. The sointioi 
made by digesting distilled water on it (which contained the 
sulphate of potash from the alum) being examined, was found 
to give a strong purple tinge to cudbear paper. Of course it 
untamed an excess of alkali. It thus became evident that the 
hioat of a wind furnace is sufficient not only to drive off all the 
uvateir oml all the sulphuric acid united to the alumina, but like* 
wrise a portion of the sulphuric acid of the sulphate of potash. 
On pracipitating the whole sulphuric acid from this sdution by 
means ot muriate of barytes, I Ibund that the quantity of sulpha- 
tic acid which it contain'ed was about 0*8 grab bolow the quan- 
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lity which the eulphate of potash in 100 grains of alofitt ought to 
contain. Tliis 0*8 grain had been dissipated by the heat of ^e 
wind furnace from the sulphate of potash, and had reUderOd it 
a^aline. 

These facts suggested a method of determining the quanliijr 
of water in alum, apd upon pdttine it in piaclice, I found that 
the process, when repeated carefully, gave me always the very 
same result. Instead of 100 grains of alum, 1 employed m pre¬ 
ference 60’875 grains. 

My method was this: I exposed 60 875 grains of alum to 
on inteiibe red heat in a wind furnace iu a platiuum crucible 
which I had previously weighed, fil’he loss of weight subtained 
was 43*62 grains. The residual matter iu the crucible was 
digested in distilled water. The clear bolution was beparaled 
from the alumina by the filter, and the filter wab washed with 
distiUed water till the liquid ceased to be afiected by muriate of 
barytes. The solution mua obtained was concentmted on the 
sand-bath, and then precipitated by inunate of barytes. The 
bijlphate of barytes obtained, after being washed, dued, and 
heated to redness, weighed 13*28 grams, which is equivalent to 
4'/>04 grains of sulphuric acid, 'if we add this weight of sul¬ 
phuric acid (0 the 43*02 gr,nns driven off by heat, we obtain 
48*124 grams as the weight of the whole water and sulphuric 
acid cont^f»d in die 60*875 grains of alum. If from this quan¬ 
tity we deduct 20 grams, formerly bhov^n to be the weight of the 
sulphuric acid, there rtinain 28*12^ grains of water. A rejieti- 
tion of this experiment gave the very same rebuK. 

Should any porbOii think of renoaimg this expetnneut, he 
must be ou,hib guard nut to use filllritig paper till it has been 
digested for SNarne time in distiUed Water; for I was onco or 
twice doceived ny using a filtering paper, which exhibited traces 
of sulphuric acid. I was puzzled at getting more sulphate of 
barytes than I ought to have had. The excess indeed was veiy 
bmall; but it prevented that exact comcideuce between different 
experimentb which I wa 6 » anxious to obtain. • 

The reader will please to observe, that 28*124 almost exactly 
coincides with the weight of 26 atoms of water; for 1*125 x 25 
^ 28*125. My number is only less than this quantity. 
Surely then I am warranted in concluding that 60*875 parts of 
alum contain exactly 25 atomsji or 28*126 parts of water: 300 

? arts of alum then contain 4$*2012 parts of water, which ii> 
*2012 more than the quantity detected by Beizelius. 

3. Foiash-^To determine the potash contained in aluai, I 
found that an easier process than that of Berzelius gave tesulte 
fully as accurate. 100 grains of alum were exposed n\ a plati¬ 
num crucible to a moderate heat ou the sand-bath till .the winter 
of .crystallization was dissipated. The crucible was then kept 
for half an hour in a red heat. Distilled water was now poured 
upon the mass remaining in the crucible in successive portion#^ 
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and digested on it till it ceased to take up any thing. The 
aqueous solution Wms ohtuined being evaporated to dryness, the 
sulphate of potash remaining weigued 16*09 grains. On dis¬ 
solving the sulphate of pota^ in water, and pouring ammonia 
into the solution, a slight opalescence was perceptible, indicating 
that the salt was not absolutely‘free from sulphate of alumina. 
It was not possible to collect, far less to weiijh, the extremely 
nltnnte portion of alumina thus disengagetl. But by dissolving 
small quautitifes of sulphate of alumina in water, and throwing 
down the alumina by means of ammonia, 1 was enabled to con¬ 
clude that the sulphate of alumina mixed with the sulphate of 
potash from the 100 grains qf alum amounted very nearly to 0*02 
grain. Deducting mi‘’ from the 18*09 actually found, there 
remain 18*07 grains for the sulphate of potash really contained 
in 100 grains of alum crystals. Now 100 : 60*875 :: 18*07 : 
11*0001125. This last n’mber differs so little from. 11 that 
there can he no hesitation iii adopting 11 as the true quantity. 
Had I made my experiments on 00*875 giains of alum instead 
of 100, and obtained so near a coincidence, 1 would not have 
regarded mysqlf as at liberty to consider tlic weight obtaiuhd 
as differing from 11 grains: uecause the souices ofenor are loo 
numerous to make it at alt likely that the sixth decimal figure 
can be depended on. " 

Eleven grains then is the quantity of suljdiatc of potash con¬ 
tained in 00*876 grains of alum, Now 11 sulphate of pola,^h are 
composed of 5 sulphuric aciji + 6 potash. Thus exactly one- 
fourth part of the sulphunc acid in alum is united to the potash. 
..And the weight of potash contained in 60*875 parts of alum is 
6, or an atom of potash,', i** ^ 

4. Aliwtinn. —Fiom the preceding exporimeiU'/, it is evident 
that three-fourths of the sulphuric acid in alum are united to the 
alumina. This in 100 grains of alum amounts !o 24*64 grains. 
I calculated the weight of carbonate of potash, caibonate of soda, 
and carbonate of ammonia, just sufficient to saturate 24*64 grs. 
of sulphuric aci?'. Each of these quantities was added to 100 
grains of alum previously dissolved in distilled water, and the 
whole was well agitated till all action was at an end. By this 
addition, the alumina was completely precipitated from the solu¬ 
tion, while no excess of any, of the alkalies could be detected 
after the precipitation in any of,the residual liquids, except of 
the ammonia, which 1 had added slightly in excess ; from the 
carbonate containing rather more amuioina than 1 had supposed 
it to do. To obtain the whole alumina from each of these 
liquids, the method which I employed was this; I took three 
pjurs of double filters, each filter in every pair being exactly 
of the same weight. The Iw o filters constituting each pair were 
placed the one within tlie other, and put into glass funnels in 
Uie usual way. Into th(\first pair I poured ,the liquid contain- 
lug the alumina separated by means of th,e carbonate of potash. 
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that by carbonate of soda into the second pair, and that by car¬ 
bonate of ammonia into the third. The alumina on each pair 
was edulcorated by distilled water till the water which passed 
'trough ceased to produce any effect on muriate uf barytes. 
The mters were then allowed to dry in the open air. When aa 
dry as they could made in this way, tlie two hiters constitut¬ 
ing each pair were separated from, each other. The outermost 
was put into one of the scales oi the balance, and the imieimn«i 
still containing the wliole alumina w'as put into the otlier. /Vs 
the two'filters were exactly of the same weight, it w^ easy to 
determine the exact weight of the alumina. A portion of the 
alumina thus weighed was now detached from the filter, and 
exposed to a strong red heat m a platinum cnicible ; and fVom 
the loss of weight which it sustained, it was easy to deduce the 
loss of weight which the whole, alumina would have sustained 
had it been s\ibjocted to tlie same process. The following are 
the results of these experiuients: 

(1.) The alumina precipitated by the carboimte ot potash 
weighed 24*59 grains. When heated to redness, it W'as reduced 
to 10*088 grains. . • 

(2.) The aluDirtia precipilated by the onihonale of soda 
weighed 21*34 grains. When bei^tod t»\rechiess, it was reduced 
to iO’82 grains. 

(3.) Tl^alamina precipitated l>v the cavboii.ite of ammonia 
weighed 30*44 grains. VVhen iieott d to rednos‘\ it was reduced^ 
to ll*30,.grains. It is right to mention that the slight excess of 
ammonia had dissolved a minute portion of the alumiuu. 4 
was obtained by evaporation, and is included iii the’preceding 
quantity. Ji’he liquid precipitated pv/lhe csirboiiatos ol potash 
and soda affoJ^d no traces of alumina. 

The mean of these three experiments gives 11*0(36 grains for 
the ahimina contained in 100 grains of alum. 

These tliiec experiments were rcpei.i*‘ed with very nearly the 
same result; the only difference w’as, that the uluniina precipi¬ 
tated hy carboinile of ammonia weighed ll*48*graiiis luslead ol’ 
11*39 grains, which w'as the quantity obtained the first time. 
This makes the mean of the three last experiments 11*096 grs. 

. The mean of all the six expeiimcnts (which must come very 
near tlie truth) is 11*081 grams of alumina in 100 grains of itlum. 
Hence 00*875 grains of alum must contain 6*74355876 grains of 
alumina. This quantity of alumina was in combination with 15 
grains of sulphunc aciu, which is equivalent to three atoms ol 
that acid. JWow sulphate of alumina, as I have ascertained by 
experiment, is a white salt, having an acid and astringent 
similar to alum, and reddening vegetable blues as poworiully 
as that salt. It does not owe this property to any .excess Of 
sulphuric acid; for it retains it after repealed digestions in 
alcohol. Hence there can be no doub*> that it ts a compoujMl 'U 
an atom of acid and an atom ol alumina. 



168 Dr, Thomson on the ‘ [Maimjii, 

The three atomis ofeidphiiric acid then must be combined with 
three atoms of alumina. ConseqmmUy 6’74666875 must be 

equivalent to three atoms of alumina; but — 2*348S, 

a number which would represent the Wi^ight of an atom of 
alumina if my experiments had been perfectly accurate. But it 

IS easy to show that my numhek is |^th part too small, and that 

the true weight of an atom of alumina is 2*26, * 

For this purpose let us take the constituents of (30*876 grains 
of alum as determined by the preceding experiments. 

Sulphuric acid.30*000 or 4 atoms 


Water. .28*125 25 atoms 

Potash . 6*000 1 atom 

Alumina... . 6*745 3 atoms 


60*870 

Loss ....... 0 ......... 0*005 


Totil.. 60*875 


There is obviously'a loss ^mounting to 0*005 of a grain. If 
we add this to the alumina, it will make the three atoms of it to 
weigh 6*75; and consequently the weight of 1 {<,om will be 
2*25. Now as the weight of un atom of sulphuric "acid, potash, 
and water, is known with precision, it m obnous that tlie loss 
Can only fall upon the alumina. Hence there can be ho doubt 
that the ttue quantity of a\umiiia contained in 60*875 grains of 
alum is 6*75, and that an atom of alumina weighs £i?actly 2*25, 


Alum then is composed of yc 

4 atoms sulphuric acid ........ = ^0*0 

3 atoms alumina . *... 6*75 

1 atom potash.... 6*0 

25 atoms water *,....* .. 28*125 

* , 6oi^ 


So that the weight of an integral particle of alum is 60*875. 

We may represent the composition of alum in a different Wa>, 
nb foUowB; 


3 atoms sulphate of alumina 21*75 

I etom sulphate of potash ........ 11*0 

25 atoms water.. 28*135 

60*876 


The^ .proportions are more convenient for calculation than 
the uknal mode of representing the constituents of 100 grains of 
alum. However, for the* sake of those who prefer that method, 
1 shall state the centesimal constituents of edtun as follows: 
















m 


WeigM of an Atom of Alumina* 

{Sulphuric acid ...«••« .32*854-2 

Alumina ... 31'0882 

Potash. 9*8602 

Water. .. 46*2012 


99*9998 

■Or it may be stated in this way: 

Sulphate of alumina... 35*72885 

Sulphate of potash. .. 18*00975 

Water. 46*20123 

* 90*999g3 

*But it Is much more convenient in general, because we are not 
perplexed by a great number of decimal places, to employ in oui 
calculations the weight of an atom of the salt. Ine atomic 
weight of an integral particle of any salt never can contain more 
than three decimal places. When the atoms of watei; in it are 
represented By an even number, then the decimal places never 
can exceed two. ^ ^ 

It has been allhgcd that alum owes its property of reddening 
vegetable blues to a quantity of bisnlphate of potash which it 
contains^ and this opinion has been supported by the following 
experiment; Mix togellier solutions ol sulphate of alumina and 
sulphate of potash—a precipjtectc. li is said, appears. Henco \t 
is alleged that the sumhate of pola^h is comeited uito bisul- 
phate of potash, and that the alumina thus partly deprived of 
acid becomes insoluble, and occasions the piecipitate. T have 
repeateetthw experiment with all pcx^feible care, and with salts ip 
a state of pi m. I never could obtain any immediate precipi¬ 
tate whatever; but when the mixed liquid was allowed to remain 
for 24 hours, there W'as always a deposit of alum crystals. We 
have, therefore, no evidence whatever of the presence of bisul¬ 
phate of potash in alum; and the preceding expeiiments are 
quite incompatible with such a supposition.« 


Article 11. 

On evrtain Saline Soluliom which may be cooled without 
taUization; but dspenit Cty&tah when agitated. By Thomas 
Thomson, MD, FkS. Eegius Professor of Chenisiiy in tlie 
University of Glasgow. 

It has been long known to chemists that a saturated solution 
^ Bidphate of sooa in a well corked phial may b» coolod down 
to the common tetnperature of tho Atmosphere without the dope- 
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dition of any crystals. 3iit the moment we take out the stop¬ 
per, the excess of siilplmte of soda separates in a fibrous form, 
BO that the whole liquid assumes the appearance of an opaque 
solid, whii|je at the same time its temperature rises. I am not 
aware that any person has hitheito attempted to ghc a satisfac* 
toij explanation of this phenomenon. 

There are two salts which possess this property to a consider¬ 
able extent; caihonatc of soaa,»and sulphate of sOda. Probably 
there are morq, but these arc the two which 1 have examined 
with attention. With sulphate of soda, the phenomenon never 
fails; but when wc employ carbonate of soda, the success 
depends entirely upon the temperature. If we can cool down 
the solution below 50°, the success is certain; liut at higher 
temperatures than 50°, the crystals are not deposited imme¬ 
diately, lliough they generally appear in a few hours. The 
Orysials formed arc very difiercjtit in these two liquids. In the 
solutions of carbonate of soda, the crystals appear at the sur¬ 
face in the form of small stars, not unlike flakcb of snow. These 
fall slowiy through the liquid, giving the appearance of a shower 
of crystals. The deposition goes on for some minutes, and the 
crystals accumulate at the bottem of thp phial, and at last fill it 
for rather more than que-third of the portion occupied by the 
liquid. The sulphate of soda* begins likewise to ciystallrze at 
the surface of the liquid ; but the crystals are so'aburaant, that 
the whole surface becomes at onct solid, and this crystalUxalion 
goes on slowly till it reaches the bottom of the jihial m about a 
quarter of a minute. The ciystuls thus formed put one very 
much in mmd of the fibrous variety of sulphate of lime. The 
crysfals gradually sink towards the bottom of the phial, and in 
two or three days coiistihite a solid mass occup^'Ing at least 
four-fifths of the liquid, while tUo remaining fktli is a clear 
transparent liquid occupying the upper part of the phial. 

To enable us to midei stand the nature of the phenomenon 
more accurately, let us examine each of the two solutions a. 
little more closely. 

J. Carbonate of %oda is a salt composed of 


1 atom carbonic acid .,. i.... *. = 2*75 

1 atom soda. = 4*0 

11 atoms water...... = 32*375 


19*125 

When heated, the water of crystallization is sufficient to cause 
it to run into'^a liquid. When exposed to the temperature of 
about 400®, it gradually loses the whole of its water, and is 
converted into a hard, white, dry, saline mass, which dissolves 
in w'ater much more slowly than the crystals. It is scarcely 
necessary to remark, that both the anhydrous and ciystailized 
xalts are much moiv solublehot water than cold water. 
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I threw the whole of the liquid and crystals upon a cottqaa 
doth. After the liquid had passed through, the cloth contain¬ 
ing the crystals was suyected to pressure between folds of filter¬ 
ing paper as long as it impartejSl nioistuie to the pap^r. Tfibie 
cloth with the crystals was then exposed to a gentle heat, 
which was gradually augmented till all the water of crystallisa¬ 
tion was driven off. The anhydrous salt obtained in this 

manner weighed 12'd‘15 grains, <}r ^ part of the salt. Now the 

water of crysldlization belonging to 12.'i*16 grains of anliydrous 
carbonate of soda is 223*6 grams. 

As the crystals were deposited, the temperature of the mixture 
was augmented by 14®, as accurately as T could determine. 
The weight of the glass phial in which the solution was kept was 
1351*7 grains. But the specific heat of glass is as nearly as 
possible one-fifth of that of water. Instead of the glass, there- 
lore, we may substitute a quantity of water equal to oiie-fifth of 
the weight of the glass, or 270*3 gr. The specific heat of a 
saturated solution of carbonate of soda is very neuily 0*75. We 
may, therefore, substitute for the solution a quantity of water 
weighing just three-fourtbs of oii^-liquid, or 187U;2 grams. This, 
with the water rejlresenting the gbiss, makes a total of 2149*5 
grains. Now the water of ciysifiUizatipn of the crystals which 

were dep*(j^itod (223*6 grains) constitute 7 ^ 7 ^- part of the whole. 


Now if we suppose ih'dt this water during the crystallization 
of the salt parted with the whole yf its latent heat amounting to 
140°, and that this was the cause of the augmentation of tem¬ 
perature observed; it is obvious Ji-hat the teuiperatuie of the 


liquid w^dMla^ e been elevated 14*46°. 


Though this is almost half a degree higher than Ihe elevation 
of temjtcrature whitli I observed, I have no doubt that the 
latent heat of the water of crystallization of the salt deposited 
was the sole source of the heat observed. For my expeiiment 
was exposed to two sources of error, whicliil could not com¬ 
pletely obviate, and both of which bad a tendency i > make the 
latent heat of the water of crystallization 'appear higher than the 
augmentation of temperature observed. 

1. The salt took nearly three miiiates before it v'as all depo¬ 
sited, and dunng all that time, the temperature of the liquid was 
augmeutina:. But os it was about 14° higher than the surroiuid- 
iug atmos|>hero, it is obvious that a portion of the heat must 
have been dissipated before it reached its maximum; conse¬ 
quently the augmentation of temperature which I observed must 
have been a little less than the truth. 

2. The crystals of carbonate of soda which I collected on the 
cotton cloth were exceedingly small, and they contained a great 
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of the liquid witWtt their interstices. Thts liquid I endea¬ 
voured to get rid of by tnetins of filterinff paper, which imbibed 
it; but after the crystals were rendtrea as dry as possible by 
this means, they were still far from being perfectly so. A smut 
portion of liquid must still hare been contained within the inter^ 
stices of the (Jrystals. Now this liquid still held a consi- 
dentble quanfrty of carbonate of soda m solution. Hence the 
weight of anhydrous carbonate which I obtained must hare 
somewhat exceeded the truth. Had the quantity been such that 
the Water of crystallization which it contained amounted to 

^ instead of then the elevation of temperature observed 

would hare been exactly eqhal to the latent heat. 

I have no doubt that these two sources of error taken toge¬ 
ther are the cause of the small dilSTerence of half a degree 
between the theoretical and pmctical results. 

When the liquid from which the Crystals of carbonate of soda 
had been deposited was set aside for two or three days, an addi¬ 
tional crop of crystals separated from it. These crystals were 
weighed, and found to amount to 214*6 grains, which is equiva¬ 
lent to 75*89 grains of the diy tialt. Thos it appears that 8U13ths 
of the surplus salt are .deposited immediately in crystals, while 
the remaining 6-18ths,remam in solution; but are notwith¬ 
standing deposited in the course of twi^o or three cb*ys in the 
state of crystals. Thus the hquid was at last reduced to the 
state of a saturated solution at 60*^. 

2. tSulphalc of soda is a salt composed of 


I atom sulphuric acid.. ^ sr 5*0 

1 atom spaa, . ^0 

10 atoms water. .... ^25 


2(i*25 

When heated moderately, its water of ciystallization is sufE- 
ciettt to cause it to liquefy. Gay-Lussac has shown that water 
of the temperature 106° dissolves a maximum of this salt, and 
that the solubihly diminishes when the temperature is increased. 
1 have reasons mr believing that carbonate of soda is distin¬ 
guished by a similar property, but its maximum point of solubi¬ 
lity ih as high as 120°. At that temperature water is capable of 
taking np a greater quantity of the anhydrous carbonate than at 

To form a solution of sulphate cf soda capable of crystallizing 
when agitated, we have only to dissolve 61 parts of the crystal¬ 
lized srft in 49 parts of water; or, which is the same thing, 
22*44 parts of the anhydrous salt in 77*56 parts of water; or 
. 28*91 parts.of the anhydrous salt in 100 parts of witer. This 
constitutes a saturated, solution at the temperature of 88"26°* 
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if we to make a solution containing a greater proper* 

lion of salt than tkat just statedi we shall hud that it cadinot ha 
cooled down witliout depositing crystals. The speeihe gravity 
of the above solution at 87*^ is 1*1996. I have never bCcn able 
to determine the speciho gravity at 00^, but tfiink it likely that 
at that temperature it would be r928t 

When the above solution is cooled down to about 60® in a 
well-corked phial, if we draw thp cork, a copious depohition of 
fibrous crystals make their appearance on the surface of the 
liquid, and the crystalikation in about half a minute extends 
through the whole liquid, converting it into a semitransparent 
fibrous white solid, while in the mean time the temperature of the 
whole rises, as nearly as 1 have belb able to determine^ 24® of 
Fahrenheit. 

One hundred grains of the residual liquid after the separation 
of tire crystals being evaporated, to drjmess left 8*62 grains of 
anhydrous sulphate of soda. Hence it is obvious that this 
liquid is a compound of 100 parts of water + 9*43 parts of 
anhydrous sulphate. We see from this that very nearly two# 
thirds of the whole salt in solution had been dejfiosited in crys# 
tals by an instantaneous crystallisation. » 

Irfan experiment which I made, tlie weight of tlie glauber 
salt solution was 2118 grains; and the .weight of the phial in 
which it amounted to 1032 grains. 

The whme sulphate of soda m the liquid, supposing it iu a 
crystallized state, was 1070 grains. Of this quantity, tvro- 
thii'ds, or 713 grains, were deposited in fibrous crystals. Now 
the water of crystalhzation in this quantity of salt amounts to 
very nearly 399 grains. ^ • 

The spe’^c heat of a solution of*glaubcr salt is about 0*73. 
We may, Iheiiifore, consider the 2118 grains of the solution as 
equivalent to 1640 grains of water. If we reckon the specific 
heat of the phial 0*2, we may consider it as equivalent to 200 
grains of water, both of which together amount to 1752 grains. 
Now 399 grams (the water of ciystallizatioii of the salt) consti- 

iuic of 1762 grains, lienee We obtain \he amount of the 

heal evolved by the water of orystalUaation. If we multiply 24% 
(the number of degrees of lise of temperature) by 4*39, the 
product is 106*36% 

It would appear from this, that the water of crystallization 
does not, in the act of solidification, part with the v'hole of its 
latent heat, but only with about three-fourths of it. But a phe¬ 
nomenon which always has taken place in all my c*xjperiiaeiit« 
on this subject (and they have been uumelrous) enables us to 
account for tliis apparent diminution of beat in a satisfactory 
manner. When the pliial containing the fibrous crj'^tals mixed 
with liquid is set aside for some days, the crystals subside, and 
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___ is it dimcultito see the reaisdti bf thiSi. ' The 

.'idcr^sed temperatura of thb; liquid (amounfeg to \24°) will of 
course previsnt the whole surplus salt from bfeiug dei^osited till 
. the iiqura cools, * I hfLye not bjeen able to dei^imine dhie weight 
of this.se^ond crop'df eryst^s (as I did with respect to the solu¬ 
tion of caidbonate of sodaj; but froim theif ^pbaratice, they 
cannot amount to a,; smaller =^toportion thad bn^buifth of the 
whole mass, of cijstais deputed. . Hence we have reason to 
conclude, that the weight bribe fibrbns crystals at first deposited 
was only 630 grains, iristead of 713 grains. Now.the water of 
cr^taihzation ;of this quantf^ of salt is about 300 grains, consti¬ 
tuting of the whole mass. Now 5'83 x 24 = 139*9^ 

From this statement there seems, no reasoh to doubt that the 
wate,rof crystallization of thelalt which ciystaUizes gives out its 
latent heat, , and that this, evd.’itioiws the cause of augmen¬ 
tation of temperature observed, tlxough the diifereni^ of jmlubi- 
lity has not been hitherto abcurately.:'deteTmined. will appear 
from what follows, that at tho; temperature of 50 ®, 100 parts of 
water dissolve about,14:'5 parts of the, dry salt, which is equiva¬ 
lent to 48*01 parts of the sa%iu crystals ; while at the temper¬ 
ature of 98®, 100 parts of*««hter take up 23*69 the dry 

salt, equivalent to about 67*ii parts of the crystgls. 

Xo form a solution of carbonate of soda which deposits crys¬ 
tals when cooled down to 60? (on taking out the stopper) we 
have only to, dissolve an ounce troy of the dry salt in 4*22 ounces 
of water. Now this is the saipe thing as dissolving 23*69 parts 
of the dry salt in IPO parts of water. When the above solution 
is cooled down to 60®, -and, the cork of the phial is drawn, a 
copious precipitate of small crystals in stars takes place, and the 
temperature of the solution'is elevated, as nearly as I could 
determine, 14®. • 
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' -’r J^arometer. ' 

Iligliest, Jaw. 2^3^, Wind, E'.. 

Lowest, 28^. .Wind, SB* • • 

Register Thermometer. 

Highest, Aug. 2 ^. Wind, SB 
Lowest, Jan.®l and 2. Wind, ISTE and SE . 

Common ^hermtymeter. 

Highest, Aug. 25. Wind, S. -..... 71 

Lowest, Jan:. 1. Wind, NE,2G 

^ ' y- 

Obseroatiom, 

Jan, 1.—^Weather fine and clear, With a sharp jfrost; 2d and 
3 d a fall of snow, which continued at intervals throughout those 
days, but disappeared on the night of the 4th; from 6 th to 20th, 
rainy, showery, and misty. The remainder the month very 
fine. . \ 

Teh ,—^Thts month, with the exception of three days?, was very 
fine, and remarkable for the h eight of the mercury ijy the baro¬ 
meter, which stood above 30*00 for hrenty-three successive .daps. 
There are but two instances in 4 he last three years, iii any month, 
wlierein'the mercury stood above 30*00 more than eleoeu daysy 
and those not in succession.,, 

March.-^lti general, wet»^d stormy. On the 26lh«Kit blew a 
strong gale from the SW, with heavy rainbetween eight and 
nine o’clock at night, the wind suddenly shiftefi to the jNW, 
blowing a hurricane. ' 

April .—This month, like the former, was wet and stormy; 
some heavy hail shbi^irers, with thunder and lightning. 

May ,—Also weft and unseasonable. 

June .—In genial, a very fine month. ♦ 

July .—Like the former. 

August^, Septemberf and 7 Almost constant rain, with^ 

heavy gales of wind, accompanied by thunder and lightning. 

• December, —^This month might have been added to the former 
three, but it was necessary to remark, that on the 28(h, tlie mer¬ 
cury in the barometer fell to 27*86, being 00*43 lower than it had 
falleiiTor the last four years (on the 4th of March, 1818, it stood 
at 28*^8), and it has been asserted by persons who have been 
in the constant habit of observing tit© fluctuations of the mercury 
for nearly;4jP years,that th<^ never.saw it so low. • It mayBe 
proper to remark, that the ..©bservations refer to common 
upngVit baroineter. 


30*50 

27*85 


26 
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Ram, Sfc.for Three Years, 


Wet days.*- 

Dry days, 

Rain in indits. 

Vrevading vrind. 

1819.—181 ... 

... 184 . 


... w 

1820.—137 ... 

...229 . 

.16-16 ... 

... NW 

1821.—185 ... 

... 180 . 

32-61 ... 

... sw 

Means 167 . . . 

... 198 . 

• 

.26-165 

• 


Note hy Dr. Fot'bes .—The roin-gu^ge made use of in Mr. 
Giddy’s observations is placed on the lop of a cliinnioy (not 
oveilooked by any neighbomitig builuings) about Ao feci ftoiu 
the giound. Tlie following t are the average lebults of two 
guages (the one kept by Mr. Boase, the other by myselO ]>laoed 
on the ground, several hundred yasds apart, and also some hun¬ 
dred yards respectively, fronrtho site of Mr. Giddy’s. A com¬ 
parison of their results (which accord vei'y exactly with those of 
Mr. G.’s), shows their coincidence with foinier observations of a 
like kind (see Howard’s Climate of London, vol. i. lab. 00 ), and 
points out the absolute necessity t)f noting the Ibcal circum¬ 
stances of the pluviatneter in every tabular .lecord of the luin. 
—-J.F. • 


Article IV. 

A)iuli/sis of a Native Phosphate of poppet from the Rhine. 
l^raucis li<npn, BA. FRS. ofSt. Jolftife College, Cainbridgo.| 

Amono the anilJyses of Klaproth § is one of a phosphate of 
copjier from the Firaeberg, near Kheinbreitenbacli, on the 
Rhine: the mineral had long been mistaken lor malachites from 
external resemblance, ^fho German chemist obtained as his 


result ' % 

' Wet days comprehend rainy, showery, snowy, and Ujosc in whiUi liad fell, 
•f- Mwl’... 3\53 

' Apia.s-ea 

May.3*5i 

June....... 1’5&* 

Jnly. 1*0^ 

Angost.4*71 

September. ...4 6(> 

ilctoher ........ .5 57 

November. 5*19 

December.... ... 9'5I 

Toua...42*4,1 


Two fiist jnonthb of the ycai not noted. 

•j: From ttic Transactions of ihc Cambridge rb31osoplic<il Society for 1821. 
i licitr.ige ;sur Chemisttn, iu. 
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Oxide of copper.. *....68*13 

Pbo&pholic acid. *.... 30*95 


And this analysis has been adopted by Hatiy, Brogniart, Thom¬ 
son, Jameson, Phillips, and in short copied into every miiieralo- 
classification which has appeared. Its accuracy has been 
doubted,'* it is true: for water* to the amount of! 5 per cent, is 
overlooked; but the rarity of the substance has prevented che¬ 
mists from subjecting it to a new examination. 

Having lately received some copper ores brought from a mine 
at Erpel, near the town of i^onm/f among these were specimens 
of the mineral in questiou. In mincralogjcal characters it agrees 
with the description of Klaproth. 

In colour it is emerald green, but shaded and streaked with 
black green, and to this colour the external natural surface 
approaches; it is opaque, its powder is verdegris green, it has a 
diverging striated texture, and a silky lustre j the specific 
gravity of one very pure fiagment was 4*2 ; its hardness is ralucr 
beyond that of malachite. It was in no instance crystaIlii.od, 
although on the extei nal surface of some specimens an imperfect 
tendency to crystallization was pc'rccptibJe. H occurs massive 
in a while opaque quartz rock, in places slightly tinged by oxide 
of iron ; and it is soluble m nitric aci<l. By exposure to a red 
heat in a close crcciblu, it becomes of a dark olive-gTceu colour, 
and the powder increases considerably in bulk, Before the 
blov\[)ij)C on cburcoal, it rclidily fuses into a re^ll^i^h black slag, 
adhering to ilio charcoal, and by flic addition ol carbonate of 
soda, it IS reduced lo a beAd of pure copper. 

[ii some specimens, *i is accompanied by cSfystSls of j)hoK- 
phule (»f lea<l. g. 

Although the elements of this mineral are not numerous, yet 
wheri'Ver phosphoric acid enters, considerable caution is ncces- 
smy lo ensure correct analytical results : nothing can more fully 
piove tins than the discordancies between the results obtained 
by two of tho^mosi expert anuly8t^, Professors Thomson and 
Berzelius, and yet both Ua.e exerted their utmubt skill on this 
very subject. 

it was necessary to make several previous trials to find out a 
]U'ccii)itant which might be depended upon ; or rather, to find 
out tin; mode o1‘ using any of the old ones which would produce 
accordant results. These trials were made upon anhydrous 
phoR]>hate of soda by barytes, lime, and the salts of lead. I 
need not repeat a tedious course of experiments, but may meu- 


* li’analyse de M Khprafh R’indiqiic pas que IVau 6ntre daiis la compositioD de ce 
pl) 0 *tphat^, c^ependant 0 en contlsnt uui* quaoUte at>s«z consid^rablo; Sbc. See. Cette 
iirconstatia* juUe dob^a &ur IVxuctiiude dc Tanalyse die Klaproth; elle meritc him 
dVtte riq)etoo. JVuscJ'iWK. ?Jov. iSyst. p. 24(i, l?aris, JH19. 

'\ Vor these very fh;e *»pecuneah, I am iudehted to George Samuel Kett, Kf>q. Brooke 
Uou^s lSoift)lk* 
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tion the rosuhs: the objection to the earthy salts is that unless 
the solution be most stricUy neutral, or even rather alkaline, a 
very smaU quantity of the jihosphoric acid enters into insoluble 
combination; those, therefore, would not ausaei the intended 
pun>ose, because at Uio veiy point when the reagent would be 
useful, the original salt was itself precipitated. 

To tho salts of lead then we must liave recourse : tlie murialo 
appears to have the preference Vith Berzelius,*, aud with this 
s^t accordant results may be obtained ; but both tho sulnu' 
solutions must be most strictly neutral, and tlie very low degree 
of solubility of muriate of lead after it has once been eiystaUizwl, 
is a considerable practical inconvoilience. With tlie mtiate of 
lead J could obtain unvarying results; it is easily cryst.dlized, 
and, wlien carefully washed and rcdis&olved, is perfectly neutial, 
and of high solubility. ^ v 

In both the above methods, it is adviseablc to ensure accuracy, 
tliat no more of the solution of the salt of lead bo iwlded than is 
neccs&aiy to separate the pliosphoric acid ; and the jirocijnlate 
must be boiled m wat er, by which means the combiuation of acid 
meutioned by Berzelius i* may bi avoided. , 

# 

Anaips^is. • 

A portion of the niiueral free from any foreign ingredient was 
reduced to a line powder: ^lus, after being diicd at the temper- 
aiuio of 212*^, was of a vertlogns green coloui, and weiglwjd 28 7 
grains. By ‘‘ubjeciing it to a low i,od heat ni a platinum ciucible, 
It became olive-green, moie bulk^, and lost 2*16 iii weight, 
which was water driven off’; it was not ad viseabie ic»let il lemjiu 
long at that beat, for it is capable gf beiny volatilized, which 
appeared by^ some condeubing on the lid <d’ a crucible. The 
whole was now^dibsolved in dilute nitric acid, and foiined a clear 
blue solution; from this as much water and evccas of acid was 
driven off as possible by a long continued gentle heat. The 
whole was now very carefully neuir^zed with a weak bolutiou 
of potash so as just to avoid the reprecipitqtion of the sab : 
nitrate of lead from fresh dissolved crystals was carefully added, 
avoiding excess, whmh was shown by tho clear liquor above the 
• wliite procipitale imdergoiag no cliango from sulphate of soda, 
nor hydriodic acid. The precipitate boiled, well washed, and 
dried, was, after a red heat at 31*23 grains, cquivaleih to 6‘*24t> 
of pln^pliorio acid. 

A solution of caustic potash w'us added in excess, andboih*d 
upon the black precipitate formed; this when separated and 
dried at a ht'at below redness weighed 18* I grains, and was 
copper ill the same state of oxidation as iu the miiuial.J 

* Annal'v rtfChimic, it. 159. t Ibid , 

I The an.()ys)s wwi. .ils« accttmplWied in aiMtUbcr iiiaitniT, hy a Idiii}? hydwle of 
iiramonia in such otccss as to ledisbolve tbc pmipUlite at liist tonnwh The ph«spho*K 
rtcid was tlien prtopilaled by fauiiouhl> adding nitiaU ot baijaes, arnl After tho linuor 
hnl been, icpdc.ul audiiJous by su]]*huni ami, he coi)per was sfpaiatcd hy a plate of 
1 01 ). Tht mttliod doHcnbt d »> % hai, J .'t/t .cr. piatltf al idvinta^b. 
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Hence 


Phosphoric acid. .. 6'246 

Peroxide of copper. .18* i 

Water... 216 


20*496 

toss.;. 2*304 

0 - ■_ 

• 28*8 


Now this loss would appear considerable, if we do not take 
into account the impossibility of having driven oft‘ all the com¬ 
bined water, for reasons abhve stated. If we consider that loss 
to be water, the result will stand thus: 

Phospljoric acid. . 6*246 = 21*687 

Peroxide of copper .... 18*1 = 62*847 i per cent. 

Water...,. 4*464 = 16*454J 

28*8 100000 

Now it is fail, at least, \ o compare aU llieory with experimental 
results ; if we consider the mineiol as comp<.sod of one atom of 
phosphoric acid, one atpm of peroxide of cupper, and two atoms 
of water, the quantities per cent, will stand as below; and by 
the side 1 have placed the experimental result for comparison. 

T^cOTfctical composition, Expcnmmtal result. 

Phosphoric acid.. 22*222 .. 21*687 

Peroxide of copper .*. . 63*492 .. 62*847 

W'dter.. 14*285 .15*464 

It will be seen that the difference is m no ca^e equal to unity 
except in the water.* 

If we were to repie&ent the constitution of this mineral hy the 
symbols of Berzelius, which, being derived from the Latin, arc 
more gcueral thap the English initials ol’ Thomson, but adopting 
the opinion of the latter with regard to the constitution of plios- 
])horic acid, 

Us iliemicaJ sign would be C u P + 2 A q. 

Its miueialogical. C u P + 2 A q. 

There can be no doubt of Chcucvix's aitificial phosphate being 
u biphospliate, as staled by Thomson f; and it is rather singular 
that a neutral combination which has not hitherto been lonucd 
iii'the laboratoiy of the cneuiist, should be the very subotaiicc 
formed by a natui<d process in the earth. 

* Thionghout 4i<'•e teIiu]<ition» T have madp use (»f tlw atopuc vdights leceotly laid 
dovni hy Tlioiuson, boause la somaSnalsoi venfleation t found them to accord with 
vXi’enmeut. 

+ Thomson’s Sj stem ofCheuuolry, lol, ii. p,607, FiitbEdit. 
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Article V, 

Remarks on iJte Geology of ihe Cliffs at Brighton. 

(To the Editor of the A?i?tals of Philosophy^ 

SIR, , Noo. 1621. 

1 AM induced to send you some observations on the geological 
features of the cliff at Brighton, which I have extracted from 
notes made at that place in 1817, ah 1 find that some verj^extra- 
ordinaiy views have been entert^ned of the relations of the 
strata there visible. 

J refer particularly to an account by J. F, Daniel, Esq. FRS. 
published in the fourth volume of the Journal of Science, edited 
at the Royal Institution, which “records some hitherto ninio- 
ticed combinations and positions which materially aHuct om* 
liitheito received notions of tho conqiarative ages of these u])])er 
formations.” These arc the author’s words, and he d<‘scribch 
^atabout half-way between Brighton aitd Kottingdeau) the vc'ry 
remarkable a}>pogxance of a be(?f>f (mse pcl>bles*\\i th(‘ solid chalk 
and veins of Ihnt passing from one |)art*t»f the chalk to .mother 
through the hed of pebbles withorft suifcwng any fracture or dislo¬ 
cation. * 

This account was published, J believe, in 1818. In tho spring of 
this year in a lecture at the Royal Institution, I he.Tird these 
assertions argued ujiun, and illusft'atod by drawings. Eutcrlaiin- 
ing, however, doubts as to their accuracy, J hope ^hat yon will 
not deepi the description which l^seud superfluous. J may be 
in error ceVtaiuly, but as what Mr.*Damel has describcfl ic, if 
correct, of sa.much iraportimce in geology, tlve jmliiicatiou of 
my notes may induce some of the many visitors to Briglilon to 
undertake oven a toilsome walk of two ov three miles along its 
shore of loose shingles to asceitain the truth between tlic con¬ 
flicting statements. 

It will be observed tliat the very spot whiiSi 1 have descnlied 
(thatis, halfway between Briglitou and Rottingdean), as having 
the cliff formed I'utirely of the solid clialk, is that where these 
extraordinary appearances are said to occur, 

t may observe in favour of the view I have taken, that Mr. 
Webster, in his excellent paper on the Strata lying ot^er the 
(/hulk, published in tho second volume of the Transactions ofthe 
(icoh'gical Society, though he de.‘*cribe 8 the peculiar striKtiue 
of the cliff at Brighton, takes no notice of tin repiaikuble 
^ippearanees that Mr. Daniel and others dwell «]>on so hirit'li. 

The observations that I send, it should be noticed, wcio made 
previously to Mr, DanitTs [mblicatiou. Your ubodi(»nt scj vabt, 

• Immi.atou, 
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On Sept, 24, 1817, I exainined the strueture of tl^ cliff at 
Brighton. From the dirt and rubbish thrown over it, it is impos¬ 
sible to make any observations on the west part of die town, nor 
is the structure clearly to b'e perceived on the eoBi till you arrive 
at the last ^oin, which is near the termination of the houses on 
the east olln. 

Here there is a passage cut in the cliff to descend to the shore, 
and a little in advance of this a good idea may be gained of Ihe 
structure of the whole of the cliff between this place and liotiing- 
dean. 

From the top >to about four feet above the level of the shingle 
(as it then was) the cliff consists of fractured chalk flints inter¬ 
mixed with small, mostly rounded, fragments of chalk, cemented 
together by a very pale ferruginous cW; the cohesion of tliese 
materials, though not very firm, is sufficiently strong to make it 
difficult to pull out a pj ejecting flint by the hand, and also to 
allow the clift’to be absolutely perpendicular, which is mostly the 
case; the fragments of flints, though they appear to have hetn 
subjected to me action of water, are nevertheless by no means 
rounded} they arc merely deprived of their sharp edges and 
angles. 

under this stratum, which, as I have said, occupies the whole 
of the cliff to within about fourYeet of the level of the shingle, is 
abed or layer of perfectly Munded pebbles; they appear to be 
mostly chalk flints, are quite loose, and rest upon a thin layer of 
fine silieiouB sand, and this atrain rests upon the solid chalk, 
ffhe latter circumstance connoi, however, at present be seen tJl 
yon have advanced about a mile cast fiom this spot. 

These rounded pebbles are.mostly of a large size, and have no 
intermixture of day or other substance to bind theifi together: 
this may be said generally of the bed. In severe! spots, how¬ 
ever, and particularly a little cast of the groin in the upper part 
of the bed, ihe interstices are filled up by calcareous matter m a 
state of very distinct crystallization: hence these pebbles falling 
from the cliff, form masses of considerable firmness; m other 
parts, the calcareous matter is in an earthy state: further to the 
eastward, they are not unfrequeutly mixed with clay or sand, 
but still continue loose. 

This bed may be distinctly traced to within about one-eighth 
of a mile of Eottingdean; it may always be distinguished from 
the superior stratum by the rounded form of the pebbles; it is 
about six feet in thickness, and from this it does not vary, 
except near its termination, and in one or two other places. 
After cqntinuing for about two miles from Brighton, on a level 
with the present bank of shingle, it begins to rise very gra¬ 
dually, and the solid unaltered chalk appears on which it is 
seen to rest, except where the thin layer of fine sand occuis, and 
this IS iu som*' places mixed up witli the pebbles. About a 
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mile and an half from Rottingdean* whore the bed is about four 
feet above the level of the shore (these four feet consisting of 
solid chalk) large rounded pieces of chalk begin to ocQur in it, 
and these gradually increase so much, that in some places they 
form the greater part of the bed, and are of a very largo size. 
This intermixture continues for about a mile; the bed tlien 
gradually becomes thinner, and less regular, appearing to have « 
some iuterraixtere with the upper stratum, and, continuing to get 
thiimer and thinner, is lost about one-eighth of a rhile from the 
ravine of llotiingdean. 

In some places, a good deal of clay is mixed with tlie pebbles; 
in others, they are small, but always |»reserve their character of 
roundness. 1 found a rounded piece of granite among them, 
and saw several rounded fragments of the pninitive rocks lying 
on the shore which were probably all derived from this souice. 

I likewise found a bone of an aninfal, of the class mammalia, in 
two places distinctly imbedded in the pebbles ; in both cases, it 
was in a very soft and decomposed state. Pieces of argillaceous 
iron stone arc not of unfrequent occurn'nce in it. 

The frequent failing of the cliff'pn this shore is I think to be 
almost entirely attributed to this loose bed of pebbles, near 
Brighton, where it is on a level with the shore. It is readily 
washed aw^iy at spring tides, and iTie clifr*undenninbd, but that 
part of the clifl'on which the town stands ip now well defended 
by a low wall built against it. this covers the bed of loose peb¬ 
bles, and prevents the sea from untlerntining the cliff. Towaids 
Rottiugdean, where it is elevated bv t!ie solid chalk above the 
reach of the waves, the shore is much nairowei; but oven hero, 
the action, of the weather causes thfe pebbles frequently to fall 
out, and deprive.s the upper pail of the cliU ol its suppoit; 
hence there is al*this part a piojccting ledge of chalk about four 
feet in height, which continues to resist the sea, though the 
cliff above it has fallen away. 

The stratum which forms the up[)or and main part of the cliff 
is tolerably uniform throughout, merely varying in this; that in 
some parts the flints are more abundant, but al^ys of tlieangu- 
l.sr description above mentioned; in otliers, tbc fragments of 
qhalk and agglutinating clay are most predominant, sometimes 
to the total exclusion of the flints. At about one-eigbtli of a 
mile from Rottin|dean, the solid chalk is seen to form the 
whole of the cli^ but it is very difficult to say at what exact 
point the debris ceases and the chalk begins, owing probably to 
the washing down of the surface by the rains, winch, in many 
parts, concc'ds the real structure of the cliff. 

Although I have described this stratum ar^d the bed of peb¬ 
bles as continuing the whole way from Brighton to RoltingdeaTi, 
yet it must be particularly noticed that about half way'bclween 
the two places, for about K)0 yards, \)ie cliff is foruiid entirely 
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from top to bottom by the flolid chalk. On llie west side, the 
bed of pebbles is seen gradually to cease. On the east, it disap¬ 
pears nuder masses which have fallen from the upper parts of 
the cliff: at this part, therefore, not only the bed of loose peb¬ 
bles, but the upper and thick stratum of angular flints and clay, 
arc entirely wonting.* 

> At that part of the cliff which is exactly^ opposite the end of 
the Wew Stevne, the workmen were forming a descent to the 
shore, and tliis operation showed that the structure of the cliff 
was precisely the same here as to the eastward. About halfway 
down, a circular hole had been dug in the debris of chalk and 
angular flints, and passed through the bed of loose rounded 
pebbles into the chalk on which the bed was seen to rest. 

I could only see a section of the cliff on the west side of the 
town in one spot, and that near its termination; it was thcie 
composed entirely ot angular fragments of chalk flints. It is so 
low fliat 1 suspect if the bed of loose pebbles extended so far, 
and kept the same elevation it has on me east, that it must lx 
seen here. 

Above the cliff I could not see the slightest indication on the 
surface of the junction of the debris with the chalk; it certdinly 
does not extend far inland^ for at the west end ol the town, 
there is very near the shore, a clay from whence they make 
bricks. At the church, the chalk is close to the suilacc, and 
on the opposite side of the vullc), it is seen at a less elciation ; 
und between the town and Rottiugdean, there are heveral indica¬ 
tions of the chalk from within half a ([waiter of a mile to hall' 
liiat distance from the edge of the cliff. 

It is reraaikable tha^ mis stialuni of debris ^temally con¬ 
forms to the various undulations of the chalk surface to wnicli it 
is united; so that from external appearoncesf no alteration oi‘ 
the substratum would be suspected. 

At low water, the solid chalK may be seen forming the shou* 
all tlie way between Driglitou and Roilingdeau. 

* The following Mr. Daniel’s a«ount of (as I suppose) this spot: ** About li Ji 
way between Bnalilon and the cliffpic^onts some scry cuiious and inijMiit 

aut parti* Vila] s. The upper bed, whidi has been assuming by gradual degiees niuii and 
more the ch iiacteib of chalk, is decidedly chalk, and towards the top contains two hov’- 
yont al veins of Ihm flint. The bed of jvhmglet* suddenly contacts to the width of a tew 
intheR, but inaintatthf its situation and chara(>ttas uiuntemiptcd. The lowei btd of chalk 
1 > luti 1 >> pvtcd by ^ das of flin t, whidi here iravcitic t be bed of shingles, and continue thtir 
coinse through Hie upiicr bal till they rcadi the horizontal veins before dchcnbi d.” 
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Article VI. 

On the Formation of Ice in the Beds of Rivers, By Thomas 

M^Keever, MD. Assistant to the Dublin Lying-in 1 lospital. 

(To the Editor of the Annals of Philmoph^.) 

The numerous and formidable difficulties attdndanl on an 
explanation of the principles which, under particular circuiu- 
stanecs, occasion the deposition of an icy iucruhtation in the 
beds of lakes and rivers, have ind\#ced many philosophers to 
consider the circumstance as highly improbable; wliilc othois 
have gone the length of altogether denying its occurrence. Wc 
are, however, no longer dependent on the casual infonnntiou 
afibrded by uninformed persons fdr proofs of the fact; the per¬ 
sonal observations of several very eminent chemists having 
placed its existence beyond tlie possibility of all doubt. 

Mr. Leslie, in a note ])rpfixcd to his very interesting woik on 
heat, tells us that many of the riij^rs in Siberia and Switzerland 
uie fmiid to have tht'ii bods lined during the greater part of the 
year with a thick crust of ice, ^Saussuitj describes a similar 
appcarauoe in the lake of Geneva. Mr.'Garnet, in a late uum* 
bei of the Quarterly Journal of Science and of Arts, gives an 
accurate and minute account o<* this singular }dieaomonon, and 
mentions one place in particular wljicro it may bo observed in a 
very sinking manner. 

On the river Wliarfe, near Otley, in the West.Tliding of 
Yorkshire,” Mi.G. informs us, “fhdr§ is a weir orimli dam,the 
structure of which is of hewn stone, forming a piano, inclined 
to an angle of f^om 36° to 50° fronting the north, and extending 
from W. to E. to the length of 250 or 000 yards. When the 
wind suddenly shifts from SW. to W W. and blows with great^ 
impetuosity, accompanied witli severe frost, and heavy falls of 
snow, the stone which composes the weir soon becomes 
encrusted with ice, which increases so rapidly'iii thickness, as 
in a short time to impede the course of the stream that falls over 
jt in a tolerably uniform sheet, and with considerable velocity j 
at the same time the wind blowing btrongly from the bl W, contri¬ 
butes to repel the water, and freeze such as adheres to the crust 
of the ice, when its surface comes nearly in contact wnth the air. 
Th<‘ consequence is, that iu a shoit time the current is entirciv 
obstructed, and the superincumbent water forced to a highoi 
level. Bill as the abovemenlioued causes continue to a«t, tho 
ice is also elevated by a perpetual aggregation of paiticles, till 
fey a scries of similar operations, an icy mound oi* barrier is 
formed, so high as to force the water ovei the opposite shore, 
and pioduce an apparent inundation.. But iu a shoit lime, the 
aeciuhulalcd weightof a groat many thousand cubii* icetufwaici 
presses so tatrougly against the tairicr at' to burfat a passagi. 
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thro^h Home Weak part, through which the water escape^ and 
subhides to its former level, leaving the singular appea»ficc of 
a wall or rampart of ice, tliree or four feet high, and about two 
fi‘et in thickness, along tlie greatest part of the upper edge ofthe 
weir. The ice composing this barrier, where it adheres to the 
stone, is of a solid consistency, but the upper part consists of a 
multitude of lliin laminae, or layers resting upon each other, in a 
confused manner, and at diffbrent angles of iiioUnaiiou, their 
interstices bdSng occupied by innumerable spiculae, diverging, 
and crossing each other in all directions. I'he whole mass 
resembles in its texture the white and porous ice, which may be 
seen at the edge of a poud or small rUl where the water has 
subsided during a frost.^' 

A variety of liypoihcsea have been framed with the view of 
accounting for this curioos phenomenon, all of which, however, 
I think I may with couthlence‘assert, are either inadequate to an 
explanation of the facts, or are altogether inconsistent with the 
well-established doctrines of chemistry. As the point is, tliere- 
fore, still open for discussion, I beg leave to state in a very few 
words in what mauuer I conceive the deposition to take place. 

While reading Mr. Garnet’s paper, J was kt^-y forcibly struck 
with the peculiar civcumstances under wliicn he states this 
incrustation to take jdace: thus ho tells us that Ice ol’ this 
description is seldom seen adhering to any sulistnuce, except 
rock, stone, or gravel; and that it 13 always found in greatest 
abundance in proportion to the magnitude and number of the 
stones composing the bed of the river combined with tlic vc:lo- 
city of tile current; as also that it abounds most in rough and 
rapid places, and that h^ liias never observed it wjhepe mud or 
clay is deposited. Now it has occurred to me that, perhaps, 
the formation of ice in those situations may Ute owing to the 
bume causes that give rise to the deposition of dew and hoar 
frost on grass, twigs, and other fibrous substances; namely, by 
their possessing a greater radiating power, by which they are 
tuiabled to discharge a larger quantity of heat from their surface. 
The naugliened s^irfaces ofthe atones I conceive to operate in the 
same way as the vegetable fibres do, in a clear, unclouded atmo¬ 
sphere, by allowing each ** afilueni” wave* to come in closeu 
proximity with the surface, and thus favour the discharge of 
caloric iVom tlie bed of the river. That none ajipears wlicrc 
mud or earth is deposited, I should suppose to be owing to their 
presenting a comparatively smooth surface, in consequence of 
which, the stratum of incumbent fluid is prevented coming into 
such close contact as if a rugged one were presented. Jtist in 
the same manner as if we were to take a highly polished globe 
of silver, and fill it with hot water, it win take suppose VO 
minutes <!0 cool down 10 degrees 5 but if its surface be scratched 
with sand paper in one dir^clion, it will now cool down the same 
number of degrees in half the time. The striated surface of the 


* Dr, W‘K«tver AdopUi Mr. Jbedic’» tlitoiv uf laiUdtion.— Ed, 
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melal allowing of a closer, though still partiaf contact witli the 
bounding atmosphere, is thi^ brought to a state more fiivoiirable 
for exciting energetic pulsations. On the same principle, a thin, 
covering of mufa, or even of Aanncl, instead of retarding the 
escape of heat, os a priori we should suppose, does actually 
favour its more rapid discharge. 

The hfW. wind probably acts by its greater degree of cold, 
causing (at least until the temjperature of the entire mass is 
reduced to 39) a constant precipitation of chilled-particles fioio 
the surface to tJie bed of the river. 

How the rapidity of the currents can. hasten the effect, it is 
difhcult to say; unless on the sagfie piinciple that a strong 
bieeze accelerates refrigeration in atmospheric air, so in like 
manner the rapid current aftbrding a constant supply of water at 
a lower temperature may cool down tlie bed of the river with 
greater rapidity, and thus bring R to a condition more favourable 
lor the production of this icy crust. 

It Will in all probability be objected to the suggestions I have 
here thrown out, that they are in direct opposition to tlie obser- 
vat ions of Prof. Let-lie,, who asserts, that when the canniitor, 
lellector, and difi^iential tlieimofnctcr, were plunged into water, 
that no radiation could be obseived, and hence this ingenious 
]>hilosojj|icr concludes, tliat no i‘3diaiion will take place, except 
when tlie ladiatiiig bod} is Hurronudedby an elastic medium. I 
in.iy n mark, JiowovQr, that th»' expciinients which ho adduces 
in .supjiort of this opinion are by no means decisive of tlio point. 
Substaiu'Ch, as Dr. Tlionisou vei^ accurately remarks, cool so 
lapidly when plunged into water that theie is liarJlv time for the 
diik'icn^al thermometer to be ade^ieil; besides that, the heat 
could seal col} accumulate iu the fodbi ball m such quantity as 
to Ov‘casiou a (sensible use. 

Moicover, I can see no reason wh.itovei why radiant <‘aloric 
should not pass tlirough water”'*- as well as air. They aie both 
lluids; tlxey icceivc and transmit slow coinmnnicating caloric 
in a precisely similar way; namely, by a constant recession or 
migration ol heated particles ; tJioy agree iniuoiny of then pbv- 
sical and chciiiical p»’opcrties, such as great freedom of motion 
among tludr particles, exteusivc solvent power, elasticity, Etc. 
WJial is thorn then J would ask in the constitution of water that 
should mcapacilatc it for the transmission of radiant caloric ? 
Moretiver, if not Uansinittod through this fluid, what tlieu 
boeomes of it? Is it converted into slow commnuicating enloric? 
This would be asserting their identity, a poiiii about which T 
may remaik jibilosophers arc by no means agreed. Ihit admit¬ 
ting the fact, it appears to me that such a conclusion would be 
rather favourable than otherwise to the hypothesis 1 have ven- 
tnicd to advance ; for if slow communicating calurii; be capable 
of direcl tiansmission through fluids, and of this, the experi- 

m * 

• There i$ nodouM that radiant heat can through water: die riuc^tioil is, who. 
Ui« It can. conmience it- radiation (n 
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y> an4 Traill, permit us ito longer^o doubt 
& ,,>n coaoeivmg^ that a peculiar modifica- 

But it may medium. 

' acco?ut fS L ailpwing the validity of, this theory to 

account tor tfte deposition, of.the first stratum of ice whv 

su^eedipg layer as last as it is formed tahetha/situa. 
pon which it^ lesser specific gravity would assicrn q«/ 1 • 
tile snrfa^ of theJwater. Tiiis at fimt 
“^ formidable option: iimuBt, ho^”Ut ftat 

' '^oensiooid ” dTort rrtl only Be eieWd wh® fte oon^ 

• pealed mass is surro-iinded dnevery side bv* water tka o ^ 

nifix^ -tiiemequahties of the grouiid, -arid prevent the water 
ffominsjnuatmg Itself beneath.” %e continual denoJtnfT^^ 

, ®“f?S5‘drausthkewisecontrro^tetofce^^^^^ ^ sit of sand 

I am fully aware that the few remarks ! have here vehhirori 
offer on this curious and interesting siibiect reonfrotl ^ 
of actum expeiiment in order to gife-Sm thd-ltabiIh^Vf“^^^*^ 
manent thoot. Tiua, .howe™/l te^to tot* w&fc 
or abihties betteft* qualify them for such nurRiilts T» ff 

which has hitherto baffled all inquiry. ^ ' Phenomenon 
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AR*qi.E Vm. 

On the Pmencf and Proportim^C^Xiuivyi in the Mftallte 
Sheet Zinc of Commei’ce. By *. D. Clarke, I.L.D. Picol^sor 
of Mineralogy in the University of Cambridge, 8cc. 

(To the Editor of Ae Afinals of PhUobophy.) 

DEAR SIR> * Fch, 6, 18&S. 

Thf phenomena exhibited Iw burning metalhc zinc upon & 
disk of platinum^ having excited in my mind a syu&picion of the 
presence 6f cadmium in the xine ui>ed for the experiment, I con-^ 
ceived that nothing woiild be easier than to have thi*» matter 
put beyond doubt by a reguUi chemical exaftiinaliou of the^MC 
itself. I might, hovvever, have spared myself some trouble iff 
had known, on lathci had recollected, at the time thkt Piofessor 
Stromeyet, m the account published of hiis own experiments, 
mentions the fad ol the pie^.'iic'* of radmium lu metallic sane,* 
This cucumstaor e was so lu lueded by xulier chemists, to^ 
whoml liul (onnuuaictnedmy reasonsIpr beheMiig zvic contained 
cadmiumf that had I not accidentally leferred to the publication 
now 6ted, 1 might havt* continued i n the belief that tW circum-* 
stance had not hitherto been asceitamed. It may, peihaps, 
however, appear to your cliemu al leaders dial the pains 1 haver 
taken upon this subject ha\«? not been altogethei nugatory, 
if 1 shall succeed, as 1 hope to do, in making lh§m acquainted 
wt*h sonic pioperties of cadmium which either weie not befoie 
observed, or lespecting which life accounts before published 
were m thenisclveb erronequs. First, then, in the precipitation 
of metallic bodies by non, previous to the, examination of a salt 
containing cadmium^ it may be stated, as a doubtfhl point, whe¬ 
ther, if the action ot the iron be continued long enough, some, if 
not all, of the caduuim niay not be precipitated. 1 have the 
greatei reason to rely upoln an experiment lahicb I made with a 
view to a’^ceitaiii this point, because I used for the preparation 
of the salt of codw?«m, some or/Ve cod«nw>n from Professor 
Stromeyer himself, which Or, Woliabtm had kindly presented 
to me. Having dissolved this oxide in mmiatic acid, and 
neutrahzed the solution by evaporation with a very gentle heat, 
and tlie addition of distiUed water, 1 suilered two cylinden of 
polistied iron to remain m the liquid durmg 24 hours. Previously 
to the placing of the iron in the liquid, it yielded an oiange- 
yellow precipitate to sitlphutelfed hydrogen f and a white preci¬ 
pitate to carbonate ofammomap which had all the chaiacters of 
the carbonate of caaminm. But uo change of co’oiir was oauaad 

* See Annab qfPhibief^m wl. xiu. p, tOS. I&lt, 
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l)y suljphitrcited hfjdrogm Sifter the iron had been imn;^orsed for 
the lime specihed; nor^onld I any^louger obtain a sati^faotoiy 
|»roof of the presence of mdmum by the usuol tests. 

The account which appeared iu a volume of the Anmk of 
J^hilosoph^^ ©ubHshedm Ouobrr, 1819, with the title of "New 
Deimkm^^ing Cadmium, by M. Siiomy^r, taken from the 
Amnolm der Ph^sik, Ijc. 193, uieutions as a property 
that the precipitate formed by the cit/botiate (f <tmmonta\% not 
iioluble in an excess of tins solutioA, %inc exhibiting a different 
property.” This is certainly erroneous, if Prof. Stromeyefs own. 
oaedds of cadmium may be consideied a proper substance for pre- 
paiing the salt necessary for th^expeiimeut. Having dissolved 
n portion of this oxide in pure umnuttc acidf and neutralized the 
SOMition, as before, addipg distilled water, carbonate of auimonia 
yielded a white piecipitate, which was wholly soluble in an 
excess of the earbomfe The importance of attending to this 
will be evident to all your readers who pursue the process 
pointed outHby Prof. Stromeyer Hot obtaining cadmium from its 
ores. I think it also right to mention (with a riew' of putting 
chemists upon their guard, who have not had more cxpeiicncc 
in these matters ihauinyscU), that^aome of the phamomeua exhi¬ 
bited by the combustion yf cadmium, so neatly lesemblc those 
exhibited by had under the same circumstances, that the 
absence of the last mentioned metal ought always (o be caiofully 
ascertained. Before 1 proceed, therefore, to relate an account 
of experiments which have enabled me to sepajate cadmium 
from tine, it will be proper to iwention ■sUch chaiacteis of the 
former metal as may serve to identify it under all circumstances. 
For this purpose, owing to the bievify and perspicuity with 
which the present Regius Pitifessor of Chemistry at Ohugim 
has pointed out these piuperties, 1 »hall quote two Ictteis I had 
the honour to looeivo from him upon this subject, when he 
kindly undetiook to examine some iarhomte of cadmium which 
J had obtained from an En^ish ore of xiuCf and when he coii« 
firmed by his own observations tbe fact* of the presence ot 
cadmium in tbe mineral T had examined. According to Dr, 
PhotmonA there arc certain trials which may be considered as 
afrbrduig the etyromentum crack ” with reel’d to this body, 
especially m distingaislriug CAUMiVAifromZii^ic. (1.) ‘*Phoi~ 
phatc of soda precipitates ainci in small crystaliine semes ; it pre- 
^eipitaies ehdmium in a white pujvcmlent powder* | (2.) Sulphur- 
effed hydrogen throws down Zinc udiiic, but Caohiw ytiHow, 
which remains fixed at a red heat,” Other chemic^ characters 
of Cadmhtm are, the solution, with effervescence, both of its 

♦ iSce vt4, aSw p-XIl. 

i ||S. fhonutm, daf^d Giatg^, Jm, SB, ISgQ, wqid iP«b, 1, vf tbr 

flAA^ytor. 
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muHvwa i» not Msatwdlrril By Adding dn exam of the vak^xxta, at by liq:iud ammonia. 
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f^ide JUtid carbMmte, and of meinUic Oidmiam in muricuh <srcidi. 
The 03dde obtained from tKi*» solution by heat and alkalies has 
a yellowish-brown colour.' The muruHt, as before mentioned, is 
preciuitated while by carbonale oftfmimnia, and is redissolved, 
by adding: an excess of that carbouafe. It is nioreover fwrecipi- 
tated white Iw poiais,* nmt/tomaf and $ufp1uitv oj'wdu; yellow ny 
•nl/phurftted hj^drogeHf and white by pruMate potass. 

To these cliaractevs ma^ now be added tlie striking phjcno- 
mena observed in the comfetion of Caomivm, by Dr. Woltm- 
to?if and by BerzeUns. 

According to Df, WoUaUou the oxide of cadmium is while; 
when fixed at the point of the<'6/«^ fame, before the blowpipe, 
snppoited upon a platinum dij>k, the embouadeous matte!" of the 
flame reduces the oxide, so that the mthd, bouigievived,bums, 
and deposits during its comlmstion, a protoxide of cadmium, of a 
reddishJbrowu, or copper colour, easily to bo recognized by tho^e 
who have once seen it. Ac. widmg to Beixeliuh, whose obser¬ 
vations ill point of time succeeded those of Dr, WoHaston, sub¬ 
stances coiitiiining Cadmium, when exposed to the action of the 
blowpipe, and "udported w on c/tariottf, yield \x yeihw oxide^ 
which N dopo leu in the toi.u of a liu^J aroimd tlie body 
exposed *^0 tual. lie calls'it ‘* anneau jaune, on orange, 
d^oxjde admitim and suc'h, lie maiutaiiis, is the subtlety of 
this lest, that the caibonales of zinc which do not pontidn more 
than one per cent, of tlie carbonate of caSnium, exhibit this 
appcaiaiice; insomuch, ho add-, that if there be no manifesta** 
tioii of this “ anneau jaune f it is a proof that the substance 
nndd’ examination does not contain Cadmium. , 

Ypiir readers will thus be piSj, m the possession of a few fkcU, 
Within 0 small compass, which \vili be found useful in judging of 
the validity of the following obsorvatioiis. 

Having exposed some tilings of mine upon a platmum disk 
befoio the blue faane of a wax candle, urged by the eoinniou 
blowpipe, I peiveived that the polished surface of the plalmum 
was alrorod by flu* experiment, and that an appearaiu i resem¬ 
bling that of the proto ride oj’ cadmium, produced under sinnlatr 
oircuiiistaiices, was apparent upon the metal. To see whether 
fthis appearance was owing to the lead which is contained m tlie 
metallic zinc of Commerce, 1 exposed some whHe aside of lead to 
the same trial, and obtained nearfy a similar result j but with^ 
marks of a fine Wue colour mixed with hues of yellow and of 
reddish'-brown, I, therefore, resolved to submit the sine to a 
chemical examination. For this purpose having dissolved it in 
tsiuriatib acid, and neutraliised tne solution, adding distilicd 
water, 1 suflfered irorn to precipitate as manf of the meialiie 
impurities as that metal would throw down during soioe hours 
that it remained immersed in the liquid^ which wos^ea Utered* 

4 

* liquid cautide pptuss prei^cdM;^ white, in the foUD; of ♦ Aiidrete, whidi 

is notreoiniiotved hy sahKcew efthe aod dbtmgiMie* itjtom atne. 
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tmd Received into 9^plut%mm ctip^sule contniningf a piece of dopkUt 
*iwc. In a short time bitJta the interipv of the pfatimm capenle 
and the surface of the were coated over with a precipitate 
of a dull leaden Ime; and this, being washed, exhibited before 
the blowpipe;, an^ also after solution in muriafic acid, all tJ^ 
characters bmofe mentioned as peculiar to c^dmjum^ with this 
exception, that the precipitate yielded by the muriate to sulphur¬ 
etted h^drog^fu was somewhat darker than the precipitate caasedl 
whenis precipitated by the same reagent, which made 
me suspect that it was still contaminated with lead* I, therefore, 
■wept to work in another way, and dissolved the zino in dilute 
sulphuric acid, following Stroitipycrh process when obtaining 
from the suIpTiurets zinc, which contain sidphuret 
i>f lead. As soon as all the had been dissolved, J took 
-care to have a great excess o'* acid present in the solution 
(by adding fresh ni/phurk acid to thediqmd, which was afterwards 
iiltercd. 1 then sent a stream of sulphuretted hpdrogeu gas 
tiirough it, which in the space of few minutes comimmicated to 
the solution the fine orange-yellow colour, which characteiizes the 
precipitation of cadmium by means of thatireagent; but many 
hours elapsed before the precipitate was fr-urficiently dJ^cugaged 
to subside. As soon as it Jhad subsided, it was oV dingy yellow 
colour. The supernatant fluid he^lag then decanted, mut^iatic 
acid was pouied upon the precipitate, and slowdy evaporated. 
Tlfterwards distilled w^ater being added to the dry mvriaie, the 
liquid was filtered, and it exhibits the following properties: 

1. Carbonale oj ammonia causesfa while precipitate which, by 
exce«!s of the cammate, is redissolveJ, The solution evapoiatea 
to dryness, and the residue exi>f>bed to a smart red heat in a 
porcelain crucible, affords an Hxide,^ similar to that mentioned 
by Siromeyer, lie says Cadmium forms only a ftipgle oxide, 
100 parts of the metal combining with 14*3/)2 of oxygen. 

The colour ol tins oxide varus according to the circum- 
#-tanccs in which it is formed. Jt is browinsh-yellow, light- 
brown, dark-brown, and even blackish. It is quite fixed, and 
infusible in the strongest wdiite h'-at, and does not lose its 
oxvgen.’'i' 

lllie oxide I obtained by exposing the carhonale to a vio-^ 
lent heat agrees with Stromeyeds oxide; but, in one instance, 
instead of turning to the brown colour of snufi^ which that 
docs, it remained scarcely altered by heat. In this respect, 
it could not be considered as agreeing with Stromeyer^s own 


• This votttd} jJCrhapsjr afford tlw tinckt ydlow pigment feuown; «nd when it is con- 
iwdeifd that a very poyrprfnJ tenmeratnre ia necefisory to produw it, pcaclmpi it is of ^ 
nolouis the loast iikdiy to bd aweeSid by Btmospbnirsi] chaises of tempemtur^ after¬ 
wards; nath^r would it be blaclci.w'cl by exhidatious ftmn, the coti of ottr apart- 
loems 5 brtt the eolovft* i« rately in two iDstances alike; it w soraetiniefi of a fine oWment- 
joUow, and at oUtera of a ihiTter hue. 

f Ikf 4nnal* FhUotoyhy, yoj. jtiv. p,^J70, ISltJ, 
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ojdik of tktdmium, with which, however, in other chemical 
pr^erttee, it remarhably c^^ponded. 

In sttbseqnent trials I obtained a yellowish oxide, similar in 
colour and in chemical characters to that which I have ftom 
Frof, Stromeyer. It changes to a smff-hrown and even black 
colour when exposed to heat before the blowpipe, and regains 
its own colour afterwards when cold. iFive hundred grains of* 
zinc yielded exactly a single grain of this oxide by the process 
I have ddscribod; so that allowing, according Co Stromepei , that 
100 parts of the oxide of cadmium contain 14*362 of oxygon, the 
proportion, of inetaflic cadmium in 2*10Uia of a grain of tile oxide 
(which is all I had obtained IVotn TOO grains of tine) would 
equal of a grain nearly, and all the cadmium which, in the 
metallic state, is contained in 10,000 pounds weight of metallic 
zimh nearly equal to 17 pounds. The cadmiuMf therefore, in 
this alloy exists nearly in the state of the pure gold in our last 
silver comti^o, and in very sou quantity. But to proceed with 
the other chemical qualities of the liquid I have mentioned; 

2. Fimpbate of soda causes a while pulverulent precipitate, 
which is redissolved by addinr liquid ammonia 

3. Liquid (Oh \ic poia^ cai. us a white prilcipitate which is 
not soluble by uildmg the poiqss in exc ss. 

4. ^iuc immersed in the sofuikm Ireeomes invented by a pre-** 
ciphalc of a leaden hue, which, after solution in munulu acid^ 
exhibits the characters ol mei^allk cadmium. 

5. Sulphuretted hpdwgen a precipitate which is atfirst 

of an or and afterwards ol a dingy ye/^oro colour, 

{). All these p^^clpitates, when exposed Vo the action of the 
blowpipe upon platinum or chfUfcoal, have the habitudes of 
Cadmium. But if any chemist shall hereafter be able to pro^ e 
tliat a substegiice may po’^scss all the characters 1 have enume¬ 
rated, and yet, after all, not be Vadim iim\ no one will be more 
thankful lor the intelligence than your humble servant, 

1 remain, dear Sn, 8ic. 

Edward DANinn Cladkc. 


Article IX. 


Memoir on a Deposit found in the Waters at Imcco. By Sir 
Humphry Davy, Bart. -Presidiont of the Society, Lon¬ 
don, and Member of the Boyal Academy of Sciences, Naples.* 

ft 

The waters of the baths at Lucca, at the spot where the tem- 
peaature is the greatest; that is to say, in wnat are termedf the 

• , 

* Pfom die Memoirt. of die Royal Aoademy of Scienfet. at Naples 
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caldii or hot batUfe^ eonsidef^bk qijiija<%‘ t 

that producer a dep«>6ii of bu«. Haviiejg col¬ 

lected larioos quah^leB of ihi« deposit, atod having subcoitted 
it to chemical experit)|)^nts, 1 have discovered it to be a compound 
of oxide o|’dron ami silica: not having a balance sufficiently 
accurate, it was impossible for me to ascerlain with precision 
’the exact proportions: in the single experiment, however, that I 
made for this^purpose, the oxide pt iron was to the silica in the 
proportion of 4 to 3. i 

It is extremely probable that the oxide of iron and the siHca 
had been dissolved together in the water, ahd deposited at the 
same time, because the silica dieiiig separated from the oxide by 
means of a weak acid, it appears to resemble gelatine, and 
because the ileposit, when examined in its natural state, was 
found to be uniform in i's substance,* even when looked at 
throngli a lcu&, 

AllJionirh the oxide ofii-ou, when first disco\crcd, proves to 
be 'peroxide, it is Ueveithelcss very probable that it exists in 
the water in the form of jirotoxide, or that it is converted into 
peroxide by the action of the air which is dissolved in the 
Avater. The probability of this opinion is furthm confirmed by 
the circumstance, that 4 be colour of the water is not changed 
by the addition of tire triple pfu&siate of iron, nor by,.that of 
gallic atiid, it being'well known that protoxides geuendiy have a 
greater disposition than peroxides. 

The analogy wdiich I established some time since, during my 
researches as to the decomjiosition of alkalies and earths, 
between tliejiase of silica and that ofboracic acid, and the facts 
described by MM. Kmithson .iind BorMlius, furnish reasons for 
classing silica among the aculs ; and it seems probable that the 
oxide of iron and the silica undergo a real chemical combination, 
in the warm water, and that they separate from it *in conse¬ 
quence of its coohng after issuing from the mountain. 

When the dcjiosit is obtained from its diffused state in water, 
it contains no other substances than oxide of iron and silica; when 
it is taken from the bottom of tUfe waters, carbonate of Hme and 
sand may be observed mixed With it. These two substances are, 
Jiowever, evidently extraneous. From motny experiments which 
I made 1 am convinoe'd that after it has quitted its source, the 
water yields no deposit whatever; but it appears certain that the 
water, which, on rising from the e]jring, possesses a temperature 
of 112% ihuxt be mu^ warmer within the mountain, and that 
contrequently its solvent power must there be greater. 

VHiet|*a objQskleralde quantity of it'is evaporated, a small por-* 
tion of silica and oxide of irmi is fouhd, a discovery that h^d 
beea*'made by Signor Battista Tessandorij and I have ^'Cr- 
laincd by ejqfieriments that these substances are obtained in the 
same state,'and nearly in the same, quantity,nin which I have 
stated them to be discovereafn the brownish-yellow deposit. 
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A small' pcrtUdsi o^tide of iron is found in Baih Waters, 
where like'sHa^dt is Sbocompatiied silica; uor is it improba¬ 
ble that iUa earth is in many cases the cause of the oxide 
of iron being di^Hol^ed in the water ; and these facts eombined 
furnish us probably with an explanation of the manner in which 
ochre is generated. As to what may be the effect of the co^ 
bination of oxide of iron and silica on animal bodies, it is the 
pi oVince of medical men to examine, and toMeterrabe upon, 
after long and adequate experimdfits. . • 


Aetxcle X. 

Op Formalion of Cat buret of Ni< he/, and Mohod of obtain* 
ing the iMital pure. By 'r, JSichoJas Mill. 

(To .'he Bditor of the Annah of Philosophy.) 

SIR, * 16, 1831, 

Lirmubemc kud\»n rcUdve to nickel/md its compounds, 
paitK'ularl;^ ol the formation of dig. carbniet which was first 
ajlancod at liy i)r. Thomson in a paper on the purificatiou oftliis 
mct<d, insorlefl in the Anmi'> cj PhUowp/w, the originality of 
a Inch was lately laid claim to bj two mdivuluals in two iRte 
papeis in the same publication, 1 he no taken the libcity of for¬ 
warding to you the following process: 

Let the native ar^euiurel or sulpliuict fd‘ nickel be finely 
pounded and imved with cbaieoal akd pounded, and placed m a 
nat bottomed crucible, and exposed to a dull red heat for two 
hours. Blow off the charcoal with a jpair of bellows, and dis- 
* solve the nickel in niUosulphuric acid. Evaporate and crys¬ 
tallize. Beautiful gi*eqn crystals of the form of a square solid 
will be obtained. Xet these bp carefully selected, dissolved in 
w’ater, lecrystallized, and mixed with a small |\prtion of boiax 
and pounded charcoal, and fused for a quaiter of an hour in a 
strong red heat. When cold, break the crucible, and under¬ 
neath the borax will be found a button with a very high degree 
of lustre, very fusible and magnetic, which latter fact proves its 
freedom from arsejuc,^ from which substance, by ether pro¬ 
cesses, it is very difficult to frfje it. The carburet thus formed 
is blit lie and fusib^, and if exposed to the flame of the oxyhy- 
drogea Wowpipe becomes maUeable; but it may still, and, most 
commonly does, contain copper and iron. In order, therefore,, 
to obtain the malleable metal pure, dissolve the carburet hi 
iritno ucid, nontralize the solution, tnd precipitate by .aqueona* 

* , 

* OMvvb:; Blditar* 
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Theresit^QUB'fiti|^||ev<>fcubebs, tSecompb^ied in n gms tube, 
exhibited U|ipeftmice of vegetable matter; tne vapouiK 

which wero dffi^g^ged had a penetmting odour, and r^dened 
iitinus paper, * 

it ia efident this analysis that oubhbs contain: 

A telatilc oil which is nearly solid. 

2. ntesin, resembhng that of balsam cOpalt'a. 

A quantity of another and colot|fed tesih, 

4, A coloured gummy master, 

5. An extractive principle similar to that which is found in 
leguminous plants. 

6'. Some saUne substances. 

I am desirous that this analysis, upbn which I have bestowed 
some pains, may serve to direct physicians to that employment 
of cubebs in the healing art, to which they may think them 
applicable. 


Articli^ XI t. 

On the Method of amtfyzin^ the Om ofNuhply and oh a new 
Cofnbination of^'Nkket with Anetnc *and Suiphur. By J. 
Berzelius,'^ %, * , 

Within a few years, two new meials have been announced as 
discovered in the Dies of nickel (vesUum and wodanium). Jit 
was afterwards found that*these metals weie only alloys of nickel 
with iron and ursenic. Fven the celebrated Bichter was 
deceived 20 years since by “i similar alloy, which he took for a 
new metal, and named Bibcolartum. 

The cause of all these mistakes is to be attributed to the 
impelfection of the analytical methods which have been 
employed to separate nickel from other substances, especially 
from tile ar^^nic and iron with which it is accompanied. Seve¬ 
ral metallic arseniates, especially that of iron, possess the pro¬ 
perly of dissolving in acids, as if they were weak salifiable 
bases j the alxalies precipitate them witnout altering their com¬ 
position, and when these oxides arO reduced by means of char¬ 
coal, arseniurets hre obiainedi which, when compared with the 
pure metals, appear to be peculiar metallic substances, Che- 
Husts who are accustomed to examine evm^y thing by the blow¬ 
pipe cannot, however, be deceived ip this respect Jbecause even 
thesmallcsi trace of arsenic is detected by the smell, when these 
frhbstances are heated with soda, upon charcoal. 

I. Common Method of analyzing the Oft ofUfkheL 
The ppwdered mineral is dissolved in nitric amd. Them 


^ From thp*AiuH|«« <Ae Oihnie e( toia. xiB. 
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rema,init some sqlphur mixed with a little silica. Th$ residue is 
weighedji the sulphur is burnt; and the remaining silica is again 
weighed. . ^ ^ 

Ine nitric solution evaporated to dryness is again treated with 
concentrated nitric acid to acidify the amiric> and render tihe 
oxide of iron insoluble,’*' which js afterwards separated. Thia 
latter process is nevertheless absolutely incorrect; for the arse- 
niate of iron readily dissolves when tlie solution contains acid in. 
excess. ^ ** 

The acid solution, nearly neutralized by an alkali, is precipi¬ 
tated by nitrate of lead, which sepaiates arseniate of lead ; but 
as this compound is soluble in nitnc'acid, must be evaporated 
to dryness* and the dry mass treated with water. It is very true 
that if Uie iron could be separated by the method above 
described, we should succeed in separating the nickel from the 
arsenic by means of nitrate of lead, (’’sually, however, the pre¬ 
cipitate thus obtained contains arsoniiitf* of iron and arseniate of 
lead, in the mixture of which it is impossible to calculate the 
duantity of arsenic. Added to this, when an arseniuiet is 
dissolved in nitric acid without the ddition of mumlic acid, a 
gieat quantity of arseint is convertsd i.ito arsenious acid, and the 
precipitate becomes a^mixtuie of arseniate anO arseiute of lead. 

From the solution which coutaij^s the ifnvkel and the lead 
added in excess, the latter is preciplrated'by sulphate of soda; 
afterwards sutlicient ammonia is added to rcjiibsolve the oxvde of 
nickel, and the alumina and every oihei substance mixed "with 
the ore of nickel, which is insoluble lu ammosna, is obtained, 
I’he amnioniacal solution is to be cvapoialed, and the nickel pre¬ 
cipitated by bu1>carbonaic of soda or potash, taking .care co 
evaporate every trace of ammonia Ubeliail'ed by the cariionate. 

I'he oxide of nickel, thus obtained, usually contains cobalts 
M.Thenard and Bourcroy attempted to separato those oxides by 
peroxidizing them by means of oxymuriote of lime, and treating 
the peroxides with ammonia, which decomposes and dissolves 
the peroxide of nickel, but not the peroxide of cobalt. This 
method, however, is not quite correct; for the portion dissolved 
contains a little cobalt, and the residuum contain# nickel, 

Mr. Phillips discovered another method, and one which is 
mqre proper to he euiployed in analyses. It consists in diluting 
the ammoiiiacal solution of the two oxides with a considerable 
quantity of water, after which a solution of potash is to be added 
as long as precipitation takes place. The nickel is precipitated, 
and the cobalt remains in the nquor from which the ammonia is 
obtained by evapoihtion. Iliis method is not rigorously exact, 
but the tiaees of cobalt which* are precipitated with the nmkel 
may bo entirely neglected with respect to analytical result. 

M, iaugier afterwards discovei^d another method of preparing 


* Aikin*»l>icti{»Arvof 0hMiWM(rVyU.l30(i 



niokel ab&olately ^ tea cobalt, ^lowllr 
ammoniguc*! solgipet flff* tfes o^cakt^ o4t^iokei&idoi<sobalt. m& 
fjstakto of nijokStSJiideposited, ^d4bf.t bf cobalt ye)»a4^ dis- 
etohed iu ibbi'lbiBi of % double oiwilaite of cobalt $m^^cjoTaia. 
tbU pcwe^j as M. U^wgiet obaerves, caanot be emifloyen 

in, $s)i, ftJSmvBiBf • . 11 

t)r* ^owson p 5 ppo$p», in oidec to <ditain pwo mckri, to 
4imt^ tba ore of tbio t»etsd i« a- OM^tiwce of wilpnimc and 
aoid, which leavee the gteeter part.of tfee arsenio«j» acia 
tlJmdissolvod t to the filtered soiation, potash is to be added, and 
then the donWe aalphate of nickel and potash *a to be prystol- 
vIM, By this rnmod Ittsenic is separated* for tUo orySlolh 
do not contain amy; but if 1^® ore contains cobalt; aanc, and 
copper, these metals also form double salts wiOi potasb wmeh 
are not separable by ci}stidlizatiow Irom that of nickeU Added 
to this, Br. Thontsott’s method is not applicable to anmys^. 

it. is to JH. Stromeyet thai we are particularly indebted to: a 
knowledge of the composition of nickel oies* it is he also who 
iiifonoHediiis that wodoninm and vestium areuotpecuhar iaetah*j 
hut he has not yet, as fur as 1 know, described the aiiolytic 
method by whion he obtained'his resolts. Ibis circumstaiice is 
neverlheless extrerady important; for without it> the probability 
of the resedt depenth* eoiin ly on Ihe confidence which is placed 
in the author, 

M, Berthiet has given us analyses of an arsuuijret and of ^ 
larseiiiate of nickel. Wo owe to bun a very good ]>roct‘ss for 
determining tlie q^nantity of tu’seiuc acid ni a solution depuved 
of msolttble bases. It consist in dissolving a guen wvigUt oi 
iron in nitnC acid; this solution is tw be poured into the htjuitt 
from whi’^ the arsenic acid is to be separated, and pn cipitated 
by means of ammonia. The precipitate formed is subart>eniate 
of’ iron, which after being boated is to be washed, and the qaau- 
^|iifcy of arsenic acid is discoveied, becautnc that of the oxide oi 

iWio was previouhly known. , ,, i. . t , 

M. Bsafi, of Kiel, has lately examined ibe same ore of luckU, 
which is the principal subject #f this memoir. The observations 
vfhich I have already made upon the ancient methods of analyz¬ 
ing these ores are for the most apphoabic to mat suected hy 
K PsaC and whidi I consider it usdess now to describe. Be 
iband this ore to consist of 
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A soii^pn'of;aTS€%iate of won 

alkali feven to the cottmenisemfent after- 

walds »!|ixed with a solution of aOet^ of lead, preci|^^tes ame- 
niate and arseniate of iron, nitil no napre retaains in j^e 

licjuid^^^arises from.^e alhnity ofthearso^P 
acid being so hiuch greater for the oxide of lea^ than that^pf 
the acetic atid, that it forms a subarseniate pf lead in the iic^uid 
which contains acetic acid in excess. -The Subarseniate of feon 
not being soluble in it precipimtes at the same time; for the 
strongest acids combine with me oxide of lead, ‘and the acetic 
acid is at length the only free acid in the liquid. The solution 
which contains the oxides of nickel and lead, when mixed with 
sulphate of spda, sdfiers the greater part, but hot the whole, of 
the oxide of lead added in excess to separate. If excess of 
ammonia be afterwards added, a greyish precipitate is formed 
composed of oxide of lead and oxide of nickel. In order to 
separate the last remains of the lead, sulphuretted hydrogen 
must be employed. ’ . 

Hydrosulphuret of ammonia does hot separate arsenic acid 
from oxide of nickel; for the pre<. ’nitate produced is as soluble 
in an excess of liydrosulphureC^as in caustic ammonia. The 
solution has a very deep yellowish-brown colour: when rather 
concentrated, it loses its transparency. 'Acids decompose it. 
but the jn’ecipitate contains some*ifirBfirfic, and usually a small 
quantity of sulphuret of nickel is redissolved by the acid, even 
when it is only the acetic. If an ammoniacal spmtioh of this sul- 
phuret, which contains arsenic acid, evaporated, apart of the 
-sulphuret is deposited in the form of arseniuretted sulphuret of 
nickel (that is to say, a compound of sulphuret and ofiarseniuret 
of nickel), and anotW part oxidizes?!^ proportion as the ammo¬ 
nia evaporates, and gives rm to a solution of nickel. The sul¬ 
phuretted arspniaret of nicki^ds insoluble botih in muriatic apid' 
arid in ammonia. • Cobalt differs frqm nickeldn being perfectly 
well precipitated by the hydrosulphurets, without being redis¬ 
solved by an excess of themi7> 

Oxide of Micicei and other Sfdlijiahle/Mases^lt is well known 
that oxide of nickel'dissolves completely in %m»uqhia. This, 
solution ought to be -considered as forming. a. double subsalt j 
yet the hydrate of nickel , is ^Inble ,^ arampma, althpugh in a 
quantity much smaHet than ^ ^he oxide* combines ‘*'^*1^* acid. 
Theiiame affnity that determines;Jbe solubility of oxide, of 
nickel in ai^onia exists it o^r bases,. although 

the combiriftions, -latter ;a,re ihsoluhle in, water. 

Conseduenriy wen a solutm of nickel is mixed with another of 
an insoluble Imse, the; a^hidina Occasions a, |>vecipitate, 'which 
contmns nickel, and;-l^m^^jpch an. .excess'.Of ammonia cannot 
sejjspde this..met3l.. ;V: j - ■;/ 

case tiie .o;side of ^^kel is diyided between the, twa 
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bases, towards which it ■usually acta as aa acid or electro-nega¬ 
tive body, it ia in this maimer that it precipitates with the 
alkaline earths, the protoxide of iron, ol manganese, lead, 8tc. 
But with the protoxide of iron and with alumina, it precipitates 
ill the state of base or of eleotro-poeitive body, and on this 
account, these latter contain much less than the former. If the 
oxide of nickel contains small quantities of another base, it is 
very frequently ditiScult to discover what this base is. Barytes, 
sirontian, and limo, are shown when a concentrated solution of 
the oxide is mixed with carbonate or sulphate of ammonia, which 
precipitate the earths, and form soluble salts with ihc oxide. 
Phosphate of ammonia cannot be employed to separate it from 
magnesia; for though phosphate of nickel is soluble in all pro¬ 
portions ill ammonia, it rrecipitates nevertheless with phosphate 
ofmagnesia, without the possibility of separating it by ammonia 
added even in great excess. I know of no other method of 
sepirating them, than that of precipitating the oxide of nickel 
from the mixed solution by hydrosuljihurct of ammonia, and of 
immediately decomposing the excess of the hydrosulphuret by 
a few drops of acetic acid, and Altering the solution. The mag¬ 
nesia remains,in the solution,'‘’and may bo separated from it in 
the usual manner; but in general, dilFerent methods must be 
followed with’every tiase vajlcwhich the oxide of luckel maybe 
mixed. ” , ' 

It follows from what has been luuiitioned, that ilie solubility 
of oxide (>1‘ nickel in ammonia cannot be employed to separate 
it perfetHly from foreign adrrixlures insoluble in ibis alkali; lor 
the parts undissolved or precipitated always contain more or 
less oxide of nickel. ^ 

Tlbe cumbinatiou of ©Side of nickel with caustic poiusb 
appears 1o me to be the most remarkable of all those which it 
forms with saliliable bases. When a solution t)f caustic potash 
is gradually added to one of nickel supersaturated with ammonia, 
a whitish precipitate appears, which redissolves, but which is 
eventually reproduced, and does not again disappear. When, 
the potash ceases to render the liquor turbid, it becomes colour¬ 
less, and a gicenish sediment is slowly deposited. On this 
occasion, the oxide of nickel combines with the potash, and 
becomes insoluble. The redissolviog of the first formed portions 
of the precipitate is derived from their decomposition by the 
ammoinacal salts; but at the moment in which the latter are 
decomposed, the precipitate remains imdissolved. The preci¬ 
pitate IS insoluble in ammonia. Separated by Hie filter, it forms 
a gelatinous mass, which it is esjiremely difficult to wash. If 
there' is auy lime in the liquid, (he precipitate is less coherent, 
and more easy to wash; but it then contains all the linae rernaiu- 
mg in the solution. Boiling water penetrates the niccoktle of 
potash (sit venia mrho) much better; but it also decomposes it 
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This ore of nickel excited my cuiiosily some lime since, when 
1 examined several minerals lu order to discover seietiiam in 
them. The sulphjir which it contains proved to me that it 
differs entirely from arsenical nickel, and £ intended to analyze 
it upon a future occasion. In the mean lime, M. Psafl’publibhod 
an analysis of it, which might render any fuither examination 
superfluous, if there had not been so considerable a lobS. Some 
phenomena which 1 observed at the time of my first experimeiils 
induced me to undertake this analysis; and th(; difficulty of' 
obtaining a satisfactory result engaged me in numerous 
researches. 

fl. Examination of some SuUtances vrhich V»c obtained in (h 
Analyses of the O/’es of Nickel, 

Arseniale if Iron. —The red oxide of iron combined with the 
avseiiiuus and arsenic acids is Kuhib^'' in caa«ttic ammonia, and 
gives a red coloured solution. If I he solution also contains 
sulphuric and nitric acids, it deposits in a few days a yellow 
powder, which dissolves in water, lu attempting to w ash it upon 
a filler. If a soJnUoi of arseni^i )fj)eiovido of non in nitric 
acid be evaporated aiilil the gremer part <*f the ;icid is volati¬ 
lized, a whit(‘ powder is obtained, fhatisUisolublo m water, and 
which is ntulral arsemate ofperoxt<i<5 of iron. When subjected 
to a scarcely visible heat, it loses 17‘Bf^per cent, of water, and 
becomes rod *, hut if the lire bo mi'ieujed to redness, it appears 
to ignite for a moment, and becoinos yellowish-Avhite. 'I'hc 
water contains twdee as much oxygen as the base, if caustic 
aminouia be poured upon this arsemate before it is dried, it is 
readily disholved ; the dry arseiiiate ^;eijuires some digestion to 
dissolve it. The led solution left exptiired, evapoiates, and loses 
its excess of ammonia, but does not deposit any thing, and 
finishes by formSig a transparent red mass. This mass is a 
double subarseuiate of peioxide of ii’cni and ammonia. When 
healed in a pioper apparatus, it gives at first much ammonia and 
a little water; but at the moment in which the mass beginb to 
redden, water, azotic gas, and arsenious acid, are diseu^ged, 
and the latter sublimes. The residuum ucqiti^eH a greenish 
colour, and appears to be an at&eiU(tsferroiQ,yerriem. The 
Utmble subsalt m question dissolves m water mixed with a little 
ammonia, but pure water decomposes it, and dissolve.-i arseiiiati 
of ammonia, as well as a small quantity of undccomposed double 
subarseuiate, the residue left being a subarseniate of peroxide 
of iron. 

The subarseuiate of iron is not soluble in ammonia, ^cvon 
though it be first dissolved by an acid, and ammonia added to 
the solution. Consequently when in « solution which contains 
peroxide of iron and aikcnic acid, the latter is sufficient only to 
form a subarseuiate of the peroxide, the addition of ammonia 
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produces no trape of soluble double subarseniate; but each por¬ 
tion of arsenic isubid that is added renders a certain quantity of 
the peroxide soluble in ammonia. The subarseniate of peroxide 
of iron which contains the slightest excess of base, and is inso¬ 
luble in ammonia, is that which is formed by the oxidation of the 
neutral ai’seniate of the protoxide. Consequently, if neutral 
arseniate of protoxide be dissolved in nitromuriatic acid, and 
ammonia in excess be added to the solution, all the arsenic acid 
and all the peroxide of iron ai;^e precipitated. 

Causlic potash even, when in great excess, does not com¬ 
pletely decompose arseniate of peroxide of iron. 1 twice 
digested the same portion of this compound in strong solutions 
of caustic potash, which left a substance' pirfectly similar to 
peroxide of iron. Wb»-u dried at the heat of boiling water, and 
afterwards heated to redness, it lost 0*134 of its weight, which 
was water; the remaining 0*860 was dissolved in muriatic acid, 
and precipitated by hydro&ulphui et of ammonia. 

The sulphnret of iron, after being well washed, was dissolved 
111 nitric acid • precipitated by ammonia, it gave 0*796 of per¬ 
oxide of iron. Theaisenic acid, tlieiefore, weighed 0*07. The 
oxide ofiroujpontained 24*4 parts of oxygen ; the water contained 
12, and the ar'^enic acid 2*43 parts; couso'jueuily ihe&e quanti¬ 
ties are to each othfer as 1, {>., and 10. Tliis substance then, if it 
be not a mixture, is'c^ni|)Osed oi bubaiseniate, with water of 
combination, and hydrate ol peroxidi*. of iron. When made 
slowly red hot, it snfters moic rapid combustion than most other 
substances in which 1 have^hithcito observed it. 

The arseniate and arseuite of protoxide of iron are al* soluble 
in ammonia, but le&s so thantliose of the peroxide: the solution 
when exposed to the air«iiKsumes a greenish coloiu*. 

The aiseniate of nickel dissolves m ammonia in whatever pro¬ 
portion the arsenic acid is combined; but if in a solution of 
ur-semate of nickel there is any peroxidt* of iron, and if the 
arsenic acid be not in sufficient quantity to form neutral salts 
with the two oxides; the emmonia precipitates not only some 
subarseniate of iron, but also some subarseniate of nickel, in the 
foiin of a double subsalt, which is of a green colour. If the 
arsenic acid is not sufficient to form the double subsalt, it forms 
a mixture of subarseniatfe of iron with the double salt, and m 
tins case, the precipitate has inoie or less the colour of oxide of 
iron. 

If the arseniate of nickel does not contain any oxide of iron 
(protoxide or peroxide), it is totally decomposed by caustic 
potash, especially if it be first dissolved in ammonia, and the 
solution of potash be aflterwards poured in. A compound of 
nickel and potabh precipitates, and the arsenic acid remains in 
holutiou combined with the aficaJies. If, on the contrary, the 
liquid contains iron^ the precipitate contains arsenic. 
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mixed with carburet of iron, which separates from the precipi¬ 
tating iron in proportion as it dissolves; on the other hand; the 
reduced metal can scarcely be dried without suffering consider¬ 
able oxidation. If the oxide of copper be precipitated by a car¬ 
bonated alkali, this alkali, when added in excess, always dissolves 
a small quantity of carbonate of copper. This may indeed be 
obtained, if the solution be evaporated’to dryness, and the resi¬ 
duum be made red-hot; the carbonate of copper is^then decom¬ 
posed, and water separates the ^kaline’subcarbonale from it; 
but then the oxide of copper covers the sides of the crucible, and 
adheres very firmly to it. The crucible roust first be weighed 
alone, and then with the oxide of copper, which'must be dis¬ 
solved by an acid. No one of these methods is convenient. I 
have found that the method of separiding oxide of copper from 
its amraoniacal solution by caustic jMtash gives a much more 
correct result than the foregoing processes. The sepaiatiou is 
not, however, perfect; for the ainmoniacal liquor, wlicn filiered, 
becomes brown on tin* addition of ' drosulphuret of uimuoiiia, 
and in a few days lloc' ttii arc deposued, but so inconsiderable 
in quantity that i ctmid not weig^them witL certainty, I also 
endeavoured to precipitate the cojiper from its solutions by means 
of sulphuretted iiydrogoii, and to a;^‘igh ihh (hied bisulplmrct; 
but it always gave me at least throe oTjfjIhr per cent, too much 
weight for tlu oxide of copper omployi'd, fur the bisulphiiret of 
copp(*r becomes acid during exsiccation, as occuis with the 
similar sulphurets of rhodimiiand of^platUia. When distilled lu 
a small apparatus to expel the excess of sulpliur, the sulphuric 
acid, and moisture, the remaining protosulphuret of copper gives 
the (|nuutity of copper with more exactitude. 

But I(*t us leiurii to the mixture of oxide of copper with oxide 
of nickel. What 1 have already said of the analogy of these two 
oxide's proves that the oxide of nickei, when precipitated by 
caustic potash from a solution which, contains copper, must con¬ 
tain some of this metal, a part of which, however, still ri'mains 
dissolved m the ammonia, unless a great excess of potash be 
added. It is, however, very easy to separate tllte copjier from 
the nickel by sulplmrettcd hydrogen, which precipitates the 
former from its solution in au acid without acting upon the 
latter. 

Glides of }slickei and <f Zinc. —^The oxide of zinc dissolved by 
ammonia is also precipitated by au addition of caustic potash; 
but it ])recipitalos more slowly than the oxide of nickel, and 
requires more potash. Its presence is discovered in oxide ol' 
nickel by reducing the latter by means of soda iu the tlarAe of 
the blowpipe. If it contains zinc, the charcoal is covered with 
a white incrustation of oxide of zinc; but to eftect (his, it is 
necessary to use a strong heat. In an analysis of a metallic, 
mixture which 1 performed along tirae^iuce, X endeavoured to 
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separate these two oxides by slightly heating their nitrates so as 
to peroxidize the nickel. *1 aftei wards poured upon it dilute 
nitric acid, which dissolved the subuitrate of zinc, leaving the 
peroxide of nickel unacted upon. It is difficult to perforin this 
experiment; for either too much or too little heat alters the 
resullSj, and the separation is never complete, even when it suc¬ 
ceeds well. Another process suggested itself afterwards, The 
mixture of the two oxides is put into a bulb blown in the middle 
of a glass tube, through whicl^ a current of dry muriatic acid 
gas is passed : the bulb is to be heated by means of a spirit lamp; 
the oxides combine with the muriatic acid; and the water, as well 
as the muriate of zinc distil, and may bo received in a vial con¬ 
taining water. The nv .iate of nickel being much, less volatile 
than that of zinc remains in the bulb. If the empty liulb be 
weighed befoie the commencement of the experiment, and after 
having put the oxide ink it, it is necessaiy only to weigh it to 
had the relative weights of the two oxides ; but the nmnate of 
zinc may ako be precijiitaled by subcarbonate of soda, and 
its (juantity determined in a direct mode. 

(ITo be^iotiiwuil.) 
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and separates the potash; and when the liduor wliich passfes 
througn the filter is evaporated to drjmess, Ind lea^s no resi- 
dunni, ,4ha^^;Washed oxide is anliydrate of nickel whibh^ontjait^ 
no tr^e of potash; if, on the conttary, there was an alkaline 
earth,,it would remain combined with the oxide. > 

There is considerable difficulty in ascertaining whether the 
oxide thus obtained contains alkali or not. Thinking at first 
that the washed oxide still retained the potash precipitated with 
it, I endeavoured to analyze it order to determine the quantity 
of potash retained; but adl methods in the humid way completely 
failed. There remained then only to reduce the o^cide by means 
of hydrogen gas, as I had done with the oxides of lead and of 
copper. , One hundred parts of nickel, heated to red ness before 
the experiment, gavetne 78*8 parts of nickel, which, digested for 
a long time in water, did not imparl to it the property of acting 
like an alkali; or, if there was ayy action at all, it was scarcely 
perceptible : then, as we know from other experiments that 100 
parts of oxide of nickel contain 78-70 of nickel, it is evident that 
the oxide contained no potash. In another experiment I 
obtained from 100 parts of oxffie of iiickel, 79*7 of nickel; hut 
this nickel imparted to water the property of actjng as an alkali. 
This water became turbid by exposure to the air and on the 
addition of oxalic acid, it, iherefe^, contained lime. This oxide 
was obtffinedbyan analysis, in whicsJWfCd not separated from the 
ore the traces of carbonate of lime that it frequently contains. 

Those bases which are soluble in ammonia possess the other 
properties of oxide of nickel to s*ich an extent, that it is often 
difficult to discover tliem, especially when they are in small quan¬ 
tity : these bases are the oxides of pobalt, copper, and zinc. 

Oxides of Nickel and Cobalt .—Phate already observed that 
Mr. Phillips has given us a. method of separating these two 
oxides by meaife of caustic potash, tn order that it may succeed, 
it is requisite that the ammoniacal solution should be very 
"dilute, and that the water with which it is diluted should he freed 
from atmospheric air by long ebullition; for the addition of 
potash gives the oxide of cobalt, which is dissolved, a strong 
disposition to become peroxide, which appeai% to depend upon 
the potash comhiniq^ with the acids^ the oxide of cobalt is hMd,. 
•therefore, in sdution by tbdummoisla alone;, whereas, before it 
■was dissolved in tlm stale-of a double subsalti consisting of 
ammonia and oxide of cobalt. , . ^ . 

If the solution contains atmospheric air, the oxide, of cobalt 
combines with its oxygen, and the oxide of niibkel comes down, 
with, the peroxide forlped. .The mdro oo^ioentrated the solution, 
is,, the greater is the tendency of the. oxide of cobalt to* peroxi-. 
dize; and it then frequently deposits during filtration. It % 
therefore, easier to separate «■ la^gc^, quanti?^^ of nickel from at. 
small quantity of edh^t, ths^lhe chtiversey altimugh in eve^,||t^ 
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iliis quantity of jqoValt thus carried down is too inconsi- 

d^ble to;niter iii%ny hdiable degree result of an aq^ysis; 
^peciall3^ns\]&e tWd dxide)^, possess the laine saturatmg,^ower 
and coiisequ^nt^! the cliemical constitution, of the compot^nd is 
easily di^over^i If the oxide of nickel precipitated % the 
piotash cbptaiiis any cobalt, it becomes brown when any veiy 
dilate acid is poured upon it; for the petoxide of cobalt dissolves 
mui&b there slowly than the oxide of nickel. It may he disco¬ 
vered also by means of the blowpjipe, if the oxi(}e of nickel be 
t^atfed’with borax until it is reduced', and the red colour whic; 
it gives to glass disappears. It' it contains cobalt, it is then 
discovered by a more or less perceptible blue colour. 1 a<n of 
opinion that by Mr. Phillips’s method, we may perfectly succeef^ 
in separating these two oxides, especially if ^he abovementioued 
precautions are observed. 

The oxide of cobalt remaining in the animoniacal li uor gives 
it a rose colour. By evaporating the solution, the oxide is 
deposited in brown flocculi, and may be collected by the lilter. 
If the ore under examination contains silica in such a state tha.t 
it may be dissolved, it now precipitates with the oxide of cobolt. 

Oxides of and Copper.~1 have not been able to deter¬ 

mine whether oxide of poppet is soluble in am'monia or no(. It 
is certain that all those sglut^l^ which are generally regarded as 
oxide of copper in ammoin^are double salts vvith excess of base. 
1 digested oxide of copper in concentrated ammonia for eight 
days in a stopped bottle. The solution became of a light-blue 
colour in 48 hours, and it d’d not afterwards increase. A drop 
of carbonate of ammonia let fail into the liquor immediately dis¬ 
solved a part of the oxide, and made the jow'er stratum of the 
liquid of a decp-bhio colour.*' ^ 

When an ammor’acal solution of oxicL. of copper is mixed 
with caustic putisb, the oxide of copper is precipitated in a few 
seconds, and if tho quantity ol' the p sh is sufUcient, it ]s 
entirely deposited in the form of a blue hydrate, vhicli it is very 
easy to wash. When well washed, it yielded blue hydrate ol' 
copper, combined with two atoms of w'ater; it does not retain 
anyifcivace of potasS. In order that the copper may be perfectly 
precipitated'frpra the ammoniacal solution, much more caustic 
potash must be employed than to separate oxide of nickel—a 
circumstance which is probably derived fropa cuprate of potash 
formiiig only in a liquid which is saturated to a certain degree 
with hydrate of pptash ; it is more easily decomposed than tlxe 
nietpiate. _;;X. 
f 'T iiBhdeayqured to .lake advantage bf theserproperties of oxide 
of cbppejr toidetermine the (Quantity of coppgy in these analytical 
eKperihienls^^ The haethod ^bich h^ jbeen .always used to pre¬ 
cipitate raetaliic copjpCT, by ,^mn is ^xtriemeiy bad, and always 
gives incorrect results;? Tor, bp onb'’^^ fh^'copper is always 
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south-west, and the dip or declivity to the j|jE, .Oi'ps® 

Gill Burn, in Alston |®odr, Cumperland, makes 
15 miimtes with the horizon, br newljy one yard in %lf *.,, 

Thus by their rise to the we8twar4, they crop out and presei^ 
a succession to the observation of the naturalist, and to the 
research and labour of the miner, while the stratification has,”^ 
as is observed, p. 92, “ been ascertained with the greatest pre^. 
cision by the multitude of shafts and workings of the le^d mines,’*' 
jv. that each iiidividiml bed is «anticipated and calculated upon 
with the greatest confidence. y 

Thus indeed a valuable series of rules are estamished, which 
deV mining here compar’'tively a simple process, and the> 
miners of many j,.arts of England would indeed liave reason to 
rc.,uice, if they could be th”s reliin od of some of their greatest 
uncertainties. 

rhfc work c«jnsists of a jireface—introd ction—the treatisebn, 
the soctiouK~~on mineral veins in "al—^Jist of lead mines— 

on uie opening uini working of rr‘ •-uressing and smelting the 
ores. 

We shall make some reraarksVu what occurs to us under each 
head as wovthy of ijotice. * 

Of Iluj orefacc, we have little^ say, except with regard to 
one passage, wherein the author theory as the bane- 

of geological science, charging it with having cramped the 
efibrts of inquiry, and paralyzed the exertion of research.” 

is not this rather too dogmatical and unphilosophical? and' 
after all, is it true? We are not the advocates of any system, 
but has not an hypothesis often led to nvestigation ? Has not a. 
favourite, and, perhaps, an absurd often led to the collec¬ 

tion, the a’rangement, and the record ol ^' cts, an'd which but for 
Uiis we should niiver iiave kno\. n? Can ;vlr. Forster take upon 
tiimseir to say tliat the labours of De Saussurc, Hutton, De bur;, 
\forner, i^iayfair, and Cuvier, would nave be^’u what they are 
witiujui tins stimulus, not to "icntion the tribe of other useful 
\N,i)o have fiCeii t 'ied '‘''vth by their more splendid 
exmupb. 1 < 

The rs 'dJs, fiiat t>ie mind, as soon as facts are collected, tend^ ' 
theori/e. ..nd the simplest deduction in geology is often biit 
an hypctlfosrs. Such language as the,above is, however, rather, 
the fashionable slang of a sect of geologists, and. we are rather 
soiry to see a practical man fall into it,, . 

The introduction had better have been omitted,, or Mr. Fors¬ 
ter might have submitted it to some of,his mineralogical friends 
who would have giveii'him a better ;c|aSsification‘of stoned than;; 
that wMch disposes tliom into mntaUa^ or otherwise^ 

The treatise 6n the section is divided* nito twq.partsy and 
first properly and naturally .taki^s the upper bed! into cppsider^, v 
tion, which are .uBUally bwed <idS.l^asures;;, .; 

The general descriptibn bf strata ;vy%ibh it begins with,; 
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pearly witten, aii^iMs the more valuable, as it evidently'results 
j|;6m the. author’^s own knowledge, and i];^udes, therefore, some 
of those ^ainuter remarks for which we are always thai^ful to 
practical men. ' 

, We are amused to observe a note added, p. 16, relatave to 
Mr. W, Smith, which is an old acquaintance, having appeared in. 
almost the same words in various forms,' and at-divers periods, 
in the pages of the Phil. Mag. appended to Mr. Parry’s contri¬ 
butions., ^ 

The explanations refer to the section, which is neatly executed, 
and which, ui&der the hCad of coal measures, includes 90 beds, 
occupying a total thickness of 361 yards. In these are found 13 
beds of coal, not reckoning such as are less than one foot thick,, 
and making an aggregate depth of somewhat more than 13 yards 
of this substance. 

The explanation itself is almost entirely composed of extracts 
from Mr. Winch's valuable papers in the Transactions of the 
Geological Society. This mode of filling out a book we strongly 
reprobate; in a new work the’public have a right to new matter, 
and a reference to what has beew published is. sufficient, 

either do we see the use of the number of tables of measure¬ 
ments of strata at different collieries, many "of lifhich are to be 
fbund in other publicatic^c^niS are after all but of little general, 
interest j nor do we like ^bting from Williams’s Mineral King- 
'dom a few tables of strata which are found to accompany coal 
in other parts of the kingdom, which relate merely to White¬ 
haven, Derbyshire, and one p?ace in Scotland. 

Thus in what should appear to be a comparative view of coal 
stratification, no notice is tfsken of the immense depositories in 
s Staffordshire, Shropshire,* or South Wales, nor is their most 
.valuable accompaniment, ironstone, at all notice^, or its relation 
as to position and so on, or where it exists. 

The second part of the treatise on the section, and which 
relates to the lead measurer; begins with the following passage, 
w^hich we extract as a favourable spepimen of the. author’s com¬ 
position : 

The strata which I shall now endeavour to describe is, that 


part of the series which ocours in the lead district, comprising 
Derwent, East Allendale, and West Allendale, in the county of 
JN^orthumberland 5 , WeardaJe, and Teasdiale, in the county of 
Durham ; and Alston Moor, iii the county of Cumberland. 
There are in th^ district two places where, three counties meet 
^in one point; 'dii. Rampgill Head, one mile south-west, of Coal 
, .0eugh and Caldron Snout, a waterfall oh the river Tees. At 
the Sirih^r of these places, the couhrifes of 1p*rthup^erland,, 
C^ftmberbii^, and Durham^ form a union; and at the latter, the 
unties of Durham, Y<3^hshirej ipd Westniorel^^ < 

« mi. .. . .... * -^>differSf Consid^bly4n;’exteindappear- 

* *coal Occurs so ple^l^hallyf , The^easy 


“ TOs tract 
.:ance from that in wj 
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Article XIV. 


MHeorologicnl Table. Fivtracted Jrom the Regisix^r kept at 
Kinfauns Castle^ N, ftfitain. Lat. 5(>^ 23' 30'’'. Above 
the Level of the Sea 12ii feet. 



Mormug, 10 o’clock Kven,^ 10 o’clovk. 
3(ian h tight of Sfran height of 

llarom. 1 Ther. 


29*791 

37*645 

29 7‘ > 

30 1.31 

40 750 


29*465 

42 096 

29-»l2) 

29 510 

49* i66 

29*503 

29*7 6K 

50 19 i 

29*7 

JO 770 

56*666 

30*1 

29 784 

i9 161 

29*7 bo 

29*502 

.59 612 

29*800 

29 642 

57*366 

89*630 

29*654 

48 967 

29*647 

*^9''463 

4S 2‘IJ 

29*487 

29* 176 

40-290 


29 747 

16*779 

89*686 ' 



4VT6847 9J1 


AN^'ITAL lypSDLTs. 
MOKNfNG. 


BiRowrrrR J. ^ Tnutuoxrrru 

Ohst! rntion'i. tVind. 

irigliDs.t, Jan. es ... W .... 30 74 hept, 6. h ..,. 6T* 

I^Tvtsl, I>cc. 25 W .... 'it'li Jan, 3 .SW .... 20* 


EVENING. 

IhgheM, Jan. 52 ....NW .... 30fi9iSepl.3 . «W.... fia® 

Invert, D« 2.5 .... W . 2S-I2 { Jan. 4. NiJ .... gi* 


IVtathn. 

Datfs. tVind. 

Times. 

l?Air ... 

.. 193 N and N E. 

1A 

. Rain oi enow . 




- SandSW. 



363 W and N W. 




S65 


Ei treme Cold and Ueat^ hg Sia^s Thermometor. 


Cioldwt, Jan. 3, W'mASW ..12* . 

IZottcbt, Ang. Winds E ........ 74 * 

Mean tcmperatuio for 1821..... 47‘9315 


JRovll of l»o Ettin Cangof. JH, 100 

Centre of Kinfanitb Garden, about20 fe<t aboveihjlevel oftbeeea.. 8t*t8 

Kiafiuuif Caetle, 129 feet ... 29*00 
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Analyses of Books. 


[March, 


Article XV, 

Analyses oi? Books, 

A Treafhe on a Section of the Strata from Newcastie-npon Tune 
to Cross Fell, in Cumberland, with Remarks on Mineral Veins 
in geneiut, 6ic. To which is hdchd a Treatise on the Disco¬ 
very, the Opting, and the JToiking of Lead Mines, with the 
J)?essing and Smelling of Lead Oies. By Wesl garth Forster. 
Second Edition. . 

Xo country in the world haw carried the art of mining so far 
as England has done. Foreignej's w ho have of late years visited 
our nnuiiig counties arc struck with our efforts, the successful 
application of mechamsui, and v^itliihe regularity of system that 
prevails in some districts; and yet when they inquiie for nii 
English book in which they niav find these things explained, 
and see their history traced, thiy are suiprised to Icain that 
their inquiry is in vaui, uiiJ that exi-cpt some obi^oletc treatise, 
or detached paper in a‘journal^ <u m a Society’s Transactions, 
nothing of the kind exish^SMr 

The title of the work now before us, wliiclt we have somewhat 
abbreviated, would lead us to expect that for a jiiirticiijar and 
for an iinpoitant district, ‘omething had now been done; aim 
though we may think that those 'vvliose experience is coiifmeii 
to one country, should not attempt an account of mineral v ems 
in general, yet we readily a^niit that nothing would be more 
desirable than a record of the observations of practical men 
relative to tliose situations with which their (knowledge is 
greatest. We, wish, diorcfore, Mr. Foister had been guided 
more by such a rule, and we think that he might have avoided 
some errors, and have made a more useful book. 

The pait of the country under consideration is a curious one, 
and is singular fo. the number, extent, and regularity, of the 
beds, into which its stratification is divided, differing indeed 
most widely, though Mr. Forster does not seem willing to think 
so, from most other mining countries, which set at defiance the 
acemate sections whic^i are such good guides to a Cumbeilaiid 
miner,, 

The upper series of these beds contain the coal of Newcastle, 
and in the lower series which basset out from under the coal 
measured, are found the valuable leutl mining fields of Derwent 
and Allendale, in the county of Northumberland; WeardaU., and 
Teasdale, in Durham; and Alston Moor, Nanthead, and Cross 
Full, in Cumberland. 

it is stated that the general rise or acclivity of the strata, 
winch is pi city well known to be iu this phrt of our island to the 
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The tin of Cornwall and Devon was reduced in quantity about 
this period by a great depression in price, but it may be esti¬ 
mated at 

3000 tons block and grain at ^70 . 210000 0 0 

The total value of these metals of the kingdom may, therefore, 
be stated to be : 


jO % d 

Copper.^.••. 974736 0 6 

Lead.*•. 733736 0 0 

Tin./ 210000 0 0 


1918472 0 0 

To this ought to be added t’ ( value of silver, manganese, 
antimony, cobalt, zinc, but of,winch no probable estimate can 
be made. 

So that the real propoi tiou of (’u* mineral freasni es of the king¬ 
dom of this vSorl to *w‘ assigned I he district winch Mr. Forster 
treats of, about one-seventl^of tho whf le. 

Now as to its equalling ovexceilmg in productiveness any part 
yet disco\ cred^ in*thc world, we might mention the value of pro¬ 
ducts of each of the thiee piinnypai mming districts of Mexico, 
where -we are told by Humboldt, ibi|W*ine mine only called Valen- 
civuia, yielded from the year 1771 to the time at which lie was 
writing the nnuiial amount of 600,t)00/. 

Hut not to leave our own country, it will be seen in Mi. Tho¬ 
mas’s short account of tho mines, appended to his excellent map 
«)f the prin<‘ipiil mining district in Cornwall, and w^hich takes in 
only about 26 square miles, that thimines la that space produced 
in 1818, /■t6,y20 tons of copper ore, which being reduced into 
cop])cr at a mtdium rate of produce, and then valued, would 
juiiount to *) 16,666/. to which he mentions, in addition for tin, 
41,880/. /valued in ore only, and this district not including the 
principal mines of this metal), and wc have 558,636/. or just 
floublc the produce of all the Cumberland and Durham mines, 
and raised lu a much smaller space. ^ 

In tli(‘ compass of Mr. Thomas's survey are mentioned (tabic, 

• p. 74) two mines, Dolcoath, and the United Mines, as pioducing 
the one 860, and the other 960 tons of copper ore per month ; 
these together would make 1780 tons of fine copper lu the ye.ir, 
worth near 200,000/. VVe do not know what the produce of 
that extraordinary spot in Anglesea, the Paris mine, at its best 
time, may have amounted to, but we conceive that if the copper 
then raised in a year was v^ued at present prices, w hich* are not 
high ones, the money would be as much as tliat of a year’s lead 
of (Cumberland, &c. 

In comparing individual mines with other lead mines, Mr* 
Forster ubforiunately gives us but few data: he mentions, p, 274* 
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Breconsike, as liaviag formevly produced in some years 10,000 
bings ot‘ ore, which would be 22/50 ions of lead; and, p. 232, 
Hudgill Bum mine, is stated to be yielding 9000 bings, which 
would be 2000 tons of lead. We have reason to think that the 
produce of this rich mine has increased and is now near 3000 
tons of lead. 

But even this has been exceeded by other lead mines, one in 
Hulkin mountain in Flintshire, the property of Earl Grosvmor, 
produced within the last seven years 1900 tons of ore in a quar¬ 
ter j which would be at least 6006 tods of pig lead in the year. 
And in the sa^ke mountain, in the late Eaii s time, there was at 
another mine at one period 3000 tons of ore dressed and 
washed ready for smel 

We need not pursue this part of tlie subject fuitber : wc have 
noticed it particularly because we are of opinion, tliat writers on 
such subjei-ts, who have it lu their power, would render tlieii 
books useful and interesting, if they would register facts which, 
by affording just cumparisons, would lead to great additions to 
our statistical knowledge, the importance oi* which is so ob¬ 
vious : and fiirlher. because erro p., such as we have noticed, 
are copied and distribut’d by other wiiters who quote them 
without being able to j^idge as to the real state of the case. 

The great peculianfcy^f/lK* country undo consideiation, is 
a stratihcatiou strikingly^dorm lu its arrangement ahd con¬ 
taining an extraordinary nmubei of beds, which with unbroken 
ooutinuity, prevail over a large extent of ground. Some of 
these beds are peculiar ior the rich state of the load veins that 
traverse tl.em, while others above or below, though enclosing 
tile same veins, have produced little or no metal. 

A table exhibiting the r^ative productiveness of these beds, 
or a s<‘ction in wliicTi by a figure the proportion of lead in each 
might have been shown, would have been a t'cry interesting 
thing. We mean of course, that all that could be thus exhibited 
would be an appioximation to the truth, which might, howevti. 
have b(‘eu collected from the experience and opinions ol tht 
best miners. Mr. Forster tells us iiiat the great limestone, which 
ajipeais to be 21 yards thick, “ (p. 103,) has been nearly as 
productive of lead ore, us all the other strata taken together." 

The whole number of beds enumerated, which he bencaili 
the coal measures, reckoning from the deepest stratum of that 
series, down to the red sandstone, amounts tv 148; and ol 
these, 122 are classed under the head of lead measures: they 
consist principally of plate or shale, hazle or gritstone, and 
limestone, alternating with eacli other. 

It appeals to us from Mr. Forsteris notice of the different 
strata, thpit lead ore is not found abundantly tnuoh under the 
tuft or water sill (a tender irregular gritstone) Wing immediately 
under the great limestone, and the 38th bed of the series,—but 
this important fact, if it bd so, is not explicitly stated. 
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and natural undulations of the surface in the neighbourhood of 
Newcastle become exchanged for more rugged and alnine eleva¬ 
tions ; tlic fertile valleys of the Tees, the Wear, ana the Tyne, 
are greatly contracted in breadth, and separated by sterile and 
desolate mouritaius, whose summits for a great part ol the year 
are covered with snow. 

Among these mountains are distiibuted the various laiuable 
lead mines, which constitute so large a ]>art of the mineral 
treasures of Great Britain, an(| equal, if not excel inpioductive- 
ness any yet discovered in the world,^' 

Here we must stop our quotation to remind Mr. Forstei* thai 
he is not writing a poem or a romance, but that, as the author 
of a book which may be hereaflir lelerred to for facts, he ought 
to have been more careful. ic advancing so much, he 
should have inquired, and a very sJigiit research would have 
informed him better. 

That the lead mines in question can Ibmi so largo a part of 
the mineral treasui of Groat B ‘ lin as this sviitonce ivould 
imply cauiiob be in if the iron, ihe co}U)er, the tin, and the 
leadj of othci districts be for a'S’iiuiaoiit considered. 

But as < directness of facts is of the first value in works ol 
this kind, and to'statisticu! inquiiers is most important, we 
shall do oui best to show how til s stands 

Excluding the iron from oui uedtrt^it, although both that and 
coal are mineral treasures of the \cry lirst impoitaime, yet they 
are not derived from veins such as Mr, Forster had lu his view; 
and, secondly, because we do iifil know any good estimate oi 
the value of iron in this kingdom. 

We shall coufiiie ourselves iheiijfo the jiroduce of the true 
mines of the metals, of which accoui^s may be procuied. 

We will first state the proportion of lead which these uunes 
produce compared witli that of the kingdom at large; and though 
from documents before us, we should have ranked them higher 
in thiis respect, yet we must of course take Mr, Forster’s accomit 
to be correct. We wish tb.it instead of a short average of the 
quanlity of lead on* raised annually from 1800 40 1821, he had 
given us tables of each year’s produce. Such tables would be 
very interesting', particulaily when compared with prices preced¬ 
ing or succeeding changes of quantity. 

^0 have, in the following statement, added two columns, one 
ill which the ore is reckoned in pig lead, according to Mr. Fors¬ 
ter’s rule -y and the second, in which the value is stated, taking it 
at d'24 per ton, its probable value when smelted and delivered 
at I he usua} places of,shipment; and wc shall reckon the value 
of ihe metals from other districts in the same way. 

Mr, Forster states Uie average annual produce ending with 
1820, p, 420, as under: 
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Bines of ore. Tons of pig lead 

. Value. 





£ 

s. 

d. 

Teesdale mines ...... 

8000 

equal to 1778 , 

42672 

0 

0 

Weardale ditto. 

17000 

. 3777 

90648 

0 

0 

Allendale ditto. 

8000 


42672 

0 

0 

Alston Moor and Cross 






FeU. 

19000 


101352 

0 

0 

Dufton Fell, Dun Fell, 






Silver Band and Hil- 






ton mines in West- 


f 




moreland. . 

1500 


7992 

0 

0 


53500 

11889 

285336 

0 

0 


We will next state what wp believe, from good authoritied, 
and for some of which we can vouch, to be a near approxima¬ 
tion to the quantities of lead produced in other mining districts 
in the Kingdom. 

Tons of pig lead. ]^alue. 

m ^ S. £?. 

Yorkshire. 4900 107000 0 0 

Noith Wales aqd Shropshire .... (5000 ...... 144000 0 0 

Scotland. 2000 ....... 48000 0 0 

Derbyshire.,*V ... . 5000 . 120000 0 0 

Devon and Comw'all. . 1200 . 28800 0 0 


19100 448400 0 0 

Thus it stands as under; , 

Alston Moor, &c. 15co. 11889 . 285330 0 0 

Other part^ of tlie kingdom^^.... 19100 . 448400 0 0 

30989 73373() 0 0 

Hero then we find that the mines in questlcin produce about 
four-tenths of the iead of the kingdom, a large proportion cer¬ 
tainly. We have still to estimate the extent ot other mflipml 
treasures, limiting ourselves as we have before mentioned. This 
can be done from more certain sources, and Mr. Forster would 
find accounts ol the annual produce of copper and tin in Corn¬ 
wall t o a certain period in Dr. Price’s book on the mines of that 
county, and ho would see it also continued to the year 1810 in 
Rees’s Cyclopedia. The quantity of copper made in England 
is likewise published every six months when the East India con¬ 
tracts are made, and may be seen in the Cornwall newspapers. 
From sources of this kind, we are enabled to state that the, 
produce of copper in the kingdom,was in 1820 as under : 

5 . J. 

Cornwall 6915 ions fine copper ^112 774480 0 0 

Devon. Anglesea, 

^Staffordshire, &.c. 1788 ditto 200*256 0 0 

8703 


974736 0 0 
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As according to the statenieut that the great limeMone' has 
produced as much lead, as all the erthers taken together, and 
as this bed is 21 yards thick 03aly# wo may icckoii^ that very 
productive ground is limited to a spuce oi thickness equivalent 
to ihe double of this, or about 42 yards, or in the language 
most usual in the English mines, to about 21 lathoms, 

This will doubtless appear very evlraoidniaiy to other miners, 
who know no such limit to Ihrir operations, and who sec thin 
veins iicU in the metals, to depths that arc only limited by the 
power that has as yet been apjihed to cany on the opeia'tioiu 
by which mining is pursued. - 

' The actual thickness of the bed-?, which orc^prodnetive of 
lead in various proportions, however, appears to ho about 225 
yards, or n 24 laUioms, as we infer, from a pa'shage in p. 212 , 
where it is said that they aie those that aie b( tween the gnud- 
stone sill, and the fiic fathom limcbtouc; and which, by leter- 
ring to the section, we had ocettp'' "be above f-pace But Ikmo 
is then, as above shown, one halt »u value contained m 10 -] 
faihoias; and the other half, occupying 102 fathoms, would bo 
of course better if it were also comprised m an equul space, 
and making together, iib wo h^e Uitod it, 21 fathoms. 

Thib is a small ajt' ' auce of woib..d>le grouncT, and it must be 
lich indeed to produce what it d^es, ei^e* lu the number and 
evtent ef the veins, or in the o<s;gf 4 >" *m which those veiob aie 
replenished witii oics. 

Ml. Forster has, m ihc aame page (212,) quoted Mr. Price, to 
show' that the richest parts of thp ('oinwall strata aie, for cop¬ 
per, from 40 to 80 fatlioms deep ; and for tin from 20 to 0‘0; 
which would make it appear, that in otUei countrieh.the metali- 
ferous parts of the rocks were iilbi»dimitod lo ccitam depths. 
Why has Mr. For»ter referred to an authoiity wiittcii so long 
ago, and when«piobably such a notion did prevail, but which is 
certainly not tiue'i Thcie are many recent accounts of tlie 
mines in Cornwall, in papers in tb#* Geological Transactions, by 
Dr. Berger, by Mr. J^hiliips, and others, and there are the sec¬ 
tions before memioned by Mr. d'homis, by which it will appt ai 
that the rocks in Cornwall aie not divided ink) strata, in the 
seme the woid is used‘in Mr. Forster’s book, and that copper 
•ore is found at all depths to which the powers of man have 
been able to follow it, and that no indication has presented 
itself by which it can be concluded, that it may not yet bo pur¬ 
sued further, and by a continued application of the skill and 
eneigy kvhich make the Cornish mines so remarkable—vomu 
of them being already full 200 fathoms under the le/el of the 
sea. * 

The account of the curiously stratified state of the district, 
exhibited in the section, is fbllowed by some tables of stiata in. 
other places, as at Arkengarth dale, and Id wale dele m Yoirk- 
ehire; and also by a lortg extract from Mr. Farey's (vorks, with 

Niw SerieSf vol. lii. Q 
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'Tespeot to the rock$ ie Derbyshire. The inference which is 
inteoded to be dmfvxii from all this seems to be, that the beds 
nmy be identified in taiU these different places. In our judgment^ 
there is no ground whatever for such an opinion; but the gentle- 
jmen of the north are so pleased with the accurate way in which 
they can calculate on coming to a particular bed, that they are 
very apt to imagine that their rules would apply all over the king¬ 
dom, if people would but understand and use them. 

Now in Arkengarth Bale are chert beds, which aie not to 
he found in Mr# Forster’s section, and the only coincidence 
seems to be a bed of limestone of 12 fatlioms thicK. 

Before we ^'t to Derbyshire, there arc mining fields not men* 
tioned, such as Paitly Bridge, in Yorkshire, where, on Greenough 
Hill, it is limeslone from the surface to the full depth of the 
mines, say 50 lo 60 fathoms, and on the other side of the town, 
some extensive mines are in gritbtone only. At Grassiugton 
Moor are a few bods of metalliferous gritstone altornatmg with 
plate, and under these is limestone aXroady proved to a great 
thickness, and of unknown extent in that respect. 

As to Derbyshire, it appears to us that in no place is stratifi¬ 
cation more irregular, nor do vfo pretend to uudersiand Mr. 
Farcy’s arrangement of it*- parts, but it may be obseivcd that on 
the western edge of th/* county is one of the* deepest mines iu 
'England, we mean Eotbrnauu^ that is carried to the de}»tli of 
225 fathoms from the suriSfet;, and nothing occuis oil the way 
down but limestone. The toadsloue beds, we believe, ought to 
be there, but unfortunately they are not to be found. Mi. Farcy 
caUs this limestone, shale liiueltone, but that is only true m part. 

The fact is, that no rules for mining in one country can be 
laid down a*s fit to be followed implicitly in another, and Uiat a 
simple detail of things as tfiey are, is what we think should be 
aimed at by authors of such woiks as the presenj. 

We object aKo to swelling out a book by long extracts from 
other authors, and in particular we do not see why the account 
of the lluttoniau and Wernerian theories should have been 
trausplauti'd from Dr. Miller’s edition of Williams's Mineral 
Kingdom. ^ 

Having noiv gone through the fj-st and most importaut part of 
the book, the treatise on the sections, we must close our obsei- 
vatiom for the present. Z. 
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ArticU XVI. 

Proceedings of PMiosopkical Societies, 

EOYAL SO<3IBt'Y. 

Jan, 31,—Observations on tbe Leng:tli of the Second’s Pen¬ 
dulum at Madras, by John OoJdingham, Esq. FRS. 

Feb. 7.—Accoynl ofaiiAsiemMage of Fossil^eelh and Bones 
belonging to extinct Species of Elephant,^ Rhitmceros, Ilippo- 
potamuSi and Hysena, and some other Animala^iscovered m a 
Cave at KirkdaJe, near Kirby Moorside, Yoikshiie, by the JRev. 
W. Bucklaud, FTIS. 

Feb. 14.—Mr. Buckland’s paper was continued. 

. Feb. 21 .—Mr. Buckland’s paper ivas concluded. 

Tiiis paper gives a detailed a’ceount of an antediluvian den of 
hyseuas discovered last hummei t Kirkdale, near Kiiby Mooi- 
&idc, in Yorkshire, about 25 mik north-east of Yoifc, 

The den is a natural fis«»ure or cavern in oolitic limestone 
extending 300 feet into the obdy of the solid rock, and varying 
fiom two to fivc.Oet in hoigh* and bieadth.* Its mouth was 
closed with rubbiMi, and oveig^uwn with grass and bushes, and 
was aocidentally intersected ivtlkiiig ot a stone quarry. 

It is «>« the slope of a hill alioiitiOO tect above the level ofa 
small nvor, which, Uumig great pait of the year, is engulphed. 
The bottom ot the cavern is neaily bonvoutal, and is entirely 
covered to the depth of about a toot, ivith a sediment of mud 
deposited by the diitivi m watem. The suifat e of this mud was 
in some parts ontuely covered w>^ a (lust of staWinife; on 
the gieater pait of it, there was no stalagmite. A< the bottom 
of this mud, the floor of thi cave was covered from one end to 
the other with teeth and tiagrheuts of bone of the following 
animals : hyaena, elephant, ibinoceios, hippopotamus, horse, ox, 
two or three species of dtor, boar, fox, water-rat, and birds. 

The bone*'are fbr the most port broken, and gnawed to pieces, 
and tbe teeth he loose among the fiagmenlj^of the bones; a 
very few teeth remain still fixed lu broken fragments of the 
jdWR The hyama hones ate biokon to pieces as much as those 
of the other animals. Ko bone or tooth has been rolled, or in 
tlie least acted on by water, nor are there any pebbles mixed 
with them. Tlie bones are not ot all mineialized. and retain 
iicaily the whole of their animal gelatin, and owe then high 
stale of preservation to the mud m which they have been imbed¬ 
ded. The teeth of hyfenas'aro most abundant; and of these, the 
greater part are worn down almost to the stumps, os if by fhe 
operation of gnawing bones. Some of the bones have mafe of 
the teeth on them j and portions of the foecal matter of fhe 

q3 . 
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. ne#-and" 

the' gregelTatian- 'of tSfe'^nb^t^ca-is'" esj^ji'aitifetf-by 
. .itS'l^lfeity-to bone*-;..''■■'■ ;' .-t'^;''', r'.;“'■ *;'■■; 

:t::;®fe animal^.Co'mid'-in 'a^e^-in sp'^les' 

in the#)^V.ia'a'.:gfay-el; ^ andW'greati’^art t)’f''&b 

no^^ru hem^lptiere,; four bf ihenit tbo hyajiii, elepbant;,^^no- 
'Cerds. and .hinoorwifca.M»si- bi^^nwti«j««e'r.i«isK;tbnt 'nrfi 


■ana CO gene^inat nve exeingweiy m warm cwmatesy. ana wmcR': 
are .j^und as^qinted togietfo <snly in tbe sNthem portions of ' 
Afri<^^-near tbe Cape* It isxertain from the evidence afforded 
by fhe interior of the den (#feicfi is.df tbe s^ie kiadvwith that 
' ■afforded by the^ruins of flercujaneuinbind Pdihpeiiy that all these 
■animals. Jived ktid died in 'Yorkshire, .an the 'period' immediately 
jureoeding the deluge ; and a'nimi^ conclusion may^ be drawn 
■wdth'ipsspeet to Engfeind generally^ and to those other extensive 
regions of . the ndrthem hemispheres where tlm diluvian gra^l 
oon^ns the remains-df ^milan^cies' of animals., The extinct 
ic^sd: hyaena most nearw^gambles tliat fe|^cie8 Wiiicb now 
inhabits the Cape^ whose teewr are adapted beyond those of any 
^ehanimal to the purpose of cracking bbttesj and whose hidnt 
it mto carry home parts of itsp^ey^ devour them ih the caves 
ofybcim whinh it inhabits; This analogy explains the accumu- 
lationvof^the, bones in*the den at Kirkaaie. They were carried 
in faritbod %d:he hyaenas; smaller anima^, perhaps, entire; 
ihe dauger ones'piecemeal; for byother means conid the 
bone« ;qf such large gntmais as the el^hant and'rhihbceros have 
■ arrived at the .inmost-recesses .of so .^mall a hole, unless rolled 
thithiw^y water; in iwhich t^se, the ancles woidd imve been 


thithi^y water.; in tWhich -^se, the, angles woidd imve been 
wornjpRfby attrition; ,hht they are not. 

.^ntengfrom the pwportiOes of the, remains now found in the 
dea,j;.tne ordinary/odd of the hymnas seems to: have'been oxen, 
deer, and water-rats; the boneaof the ■larger animals are more 
mrev^and^ the/act of the bones,of the hymnasbeing broken up 

added fo the known preferehce'ibey have 
fi^p^d'hesfeahd bOges^ ren 4 |^ it probablethntthey'devoured' 
, lb*nvil|^^narcaaes of€k^ own’species. ■, SomO" of the-hones and- 
teethiaff eajv^'''havei^ yanops stages,-of'decay by 

’a-tiii^l^^mi^fthe'den-wfihedt’wasjn^abitedrlmfbtife'ornoh®'': 
rnh^ucdomofothe^ 'dduvia^'sedinmit whfoh 

.jed^dodi' V'The 'caw^‘ms6afeces ■■' o#?tlie - cawe- ^and'-m' 
tieif'/nfcO'»tlent>w4th''-th*^ynnthb8^,,'dfW 
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iijjontaneously, ov having falleu in, or been (hifl<?id in by waiter, or 
with any other than that of their having beiq draggea in, either 
entire on piecemeal, by the beasts of prey whohc tieh it was. 

"Five examples are adduced of bones of the sunw' animals dis¬ 
covered in similar caverns in 'Qther parts of this count ly, via. at 
Crawley Rocks near Swansea, in the Mendip Uilh at Clifton, 
at Wirksiloith in Derbyshire, an<i at Oreslmi near Flymonth. 
Tn some of these, there ia evidence of the Uonc'< ha\mg been 
introduced by beasta of psey ? hut in thatfof Untton Hill, m th^ 
Meudips, which contains rolled pebbles, it isprolmble they \vci< 
washed in. hi the case of open fissures, some ludy have fallen n'. 

A comparison is then uislituted bttween tho^se caverns in 
England, and those in Germany described by Uospnunillcr, Esbei 
and Leibnitz, as extending uvei a lru{*t of 200 leagues, and con¬ 
taining analogous deposits of the bones of two e\lmct specie^ of 
bear, and the same extinct sni'Cies of hymna that ocems 
Kii'kcldle. 

Jn the German caves, the bon* s me in neaily the snine state 
of preservation as in the Hlnghjfh, and are not m entire sKeletour, 
but dispersed as m a tharnel house. They aie sCfj'teied all over 
the caves, i,uiupt?iiK's loose, so (dimes adheii j., together by 
stalagmite^ and foKiuDg beds o4 many pei in thickness. They 
are of all ]auts ol the body, aiu^y^r.nnms of all ages ; but are 
never robed. With them is found a quantity of black earth 
derive d from the decay of omtual flesh ; and aho in the newly 
discovered caverns, we find doM 4 j'iptionv of a bed of mud. The 
latter is probably the same diluvial sednneut nhich we find at 
Knkdulc. I'lie unbroken condition of the bones, and presence 
of black animal earth, are consisteflft with the habit of bears, as 
being rather addicted to vegetable than animal food, and lu tins 
case, not dovonruig the dead individuals of their own species. In 
the hya:»na’8 cave, oh the other hand, where both flesh and bones 
were devoured, we have no black earth; but instead d 
we fiiitl 111 the album gi.eoiun, evidence of tlm fate tjiat hu' 
att(Midcd llie carca&es and lost portions of the bones who,«t' 
iraguicnts still remain. « 

Three fourths of die total nmnher of bones in the German 
• caves belong to two extinct species of bear, and two-thirds of 
the remaiudor to the extinct hymnaof Knkdale. There are also 
bones of an animal of the cat kind (resembling the jaguai oi 
spotted jianther of Soutii America) and of the wolf, fox, an» 
polecat, and laiely of elephant and rhinoceros.’*' 

The hears and hymna of all these caverns, as well as the 
pliant, rhinoceros, and hippopotamus, belong to the 'a.unc extuu t 
species that occur also fossil lu the dihiviau gravel, wlmnce it 
follows that the period in which they inhabited these regions 

* M. TtovmnioUn* that die beats not only lived and died, hut vrero abto 
in the name cavetnb in which tkeir bones have fwn thus atepimulatcd, imd tin* 
eonalasion IoJIowb Ituu the facts observed in the cave in Yorhshue. 
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t^mselps,!:^to t^at ariBihg frp^Jhe acei^Pnt # tKeir^ng 
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l^on. %. l982Ji.rr"A k M>^'BriesIak on ihe Gypsum of 

M'ohp Seapo was,..read*. t'. ■.•tifl'',' '" 

The ,gypppus deposit of )^ontn^ano.is covered by a bed of 
yalipw atenaceous rparle, ,i<^-four oi^ibye feet in depth^ in: which 
are'^pnnd tnspy founded mk^es 6f the same marie ;, some large 
jrrpgdlar ci^StalS'assnEiing the rhomboidal form of gypsum,^ |nd 
a thin layer bed of whi|i^ contact gypsum of a kcaly foliated 
fracture. Under this uiarl^ ?shlpnatte of lime appeafs in 
horizontal layers/varying in tMcknJss froaiViwo or three inches 
to three or . four feet ; and; mterrupted ih many places by thin , 
stmta of grey schistose maiie, vrith yfin^ of ^brouS and granular 
gyp^jim. I'he sulphate of lime'is penetrated^with a bituminous 
matter;^ of a, Compact, giubplar,, or foliated or .hbrou® texture, and 
for the most part of a greypiJ^our/ bnt sometimes approaching to 
bla<^, which sometimes exhales by-.percussion or fiiption. The 
gypsum oftiiis quarry is very.remarKable forthe grekt number of 
vegetable fOmaihs which - it' contains ;; hut in genera^ the 
impfossiohs.pf the leaves are :sp,much broken,, and the stalks so 
irregularly dispersed^ as to'render; it'difficult to determine the 
gpho.ja to which th^y belohg, . Prdt^ Mhiitti; however, disco¬ 
vered among them;#o leayhs of t& salix chprea,-of the viscnm 
album,' and ofthe acer plamnoides, plants .which, at present, may 
be found growmg in, the neigl^ourhood of the quarry* . ■ c 
GbSeiyp^^ ok the Siiecies of 'Bciemmtes called > Fusiform, 
qd fossils'of the C’aOtus Twhe/ and^^n th.h'Giierculit/ofthe Fos- 
''sif J^chmV.^by Mr*'Gumbeiland,':wi^tead\V';; . , ■ 

, From a.hbse e^^mmion.of amperpus jsj^diraeni:^^ tbSom" 
tho.i-.Stih'chcpme:%hdf-ih'^Glqacefiter- 
shi^'afid',especi.a^,-'pf sp.hm’largclbh'es-'of the' fusi^rm'^spepies, ■ 
Mr^/Crmihel^and wht,' enalded: to’d^hqvm thht ''those 'bLOdies ^^ere 
oniy^e,,f^«-usof^he'mte]dor of ^e:■ujpper^pt^c^^^ 
cylinder the aivedius thatbeloh^d to4Ws^ chamber,; 
and in onq f|bciine3!i he oh^rveda bimed , 

the .ape'X'qfin® ,pc^^md,;.enmdf |fae «^e oflf^-bele^ife,' and of 
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which het had hofora remarked some trace-, in. the OKfoidfehire 
specimens. 

In the cut made for a new load lo ascend OiUon Downs from 
the Hot Wells, Mr. C. met with a specimen of one of those 
stones which have been geneially refeired to the Cactus tribe ; 
and in wl^h a part of one of the silj^posed specie» or leaflets 
was tn bioken off about a quarter of an mch from the 

base of the depressed pustule, with which, howevei, it exactly 
fits. , , ♦ * 

Among the specimens of echinus in Mr. Cumbciland's collec¬ 
tion aio two Species* vir. the osculenlus, end iho^oidiform,both 
of wkeh exhibit opeicula «« si/m, and aiiothei in which the Jutc- 
nor with a cell to receive it when withdrawn, is m unft st. 

D(l. 7.—The reading of M. de la Bcche’N Observations on 
the Geology of the Coast of Franco,” was concluded 

From Fecamp to Cap d'Aiitdti, the cliffs are composed of 
chalk with Aiiits, containing the i n.il fossils of the same chalk 
in England. From the lattei point, «tmilai stiata testing on. 
gieen sand extend to bevond ^be Chateau d’Cidiet, when the 
,and disappcais That pnition of the )4iteiioi whn h is boi ndrd 
by the coasts of tbv sea and Se , consists o! aalk covticd 
geneially by dint xi Ivel. % ^ 

The guui sand (oiins the of the chfl is f-ic as 

CamilL, wliue it appeals to lesi ui mill containing giean 
eaith A.t(’ttpde lallevi, an Infeiioi In d of non sand, (on- 
tainmg mica and silicious giaiii ^ md ovcilyuig blu m.xik and 
mail stone, becomes visible Tins gietn sa’.i contains abun¬ 
dance of alcyonid, tihmites, and otlici oigan < ie>nii«s 

At BcntivilK, the gieen sand wanting hiu tJie Vaches 
Noms ClilK between Villeis ‘.ui iMu and Dims nc < ipped by 
it, and It thcitf lests pailly upon coial lag, and paitly upon 
oolite beds abov( a thick blue clay, coiitspundma m character 
with tbt Oxfoid clay, and conlauis a vaiiety of ois.iniL icmams, 
among which aic some lemarkable (dcyonia that have been 
disciilnd and hgmed by M, J,araouiou\ Inlind, the in evading 
lock, i'' a loose silicious send, ooutanung nodalt % of blue lune- 
stoiK, oi cbcit, dispersed in layeis. Neai Lisieiix, a thick 
.stiatum of whitish soft < alcaieous sandstone, coutaiiung gieeii 
cttilh, IS qnained undei it foi the pin poses of budding 
Thi blue mail and marlstoiie wliicli uses under the non aiiul 
at Cap de la Ileve is composed of mail and aigtliaceoiii liniestoin* 
in alternate layers, and has so much the ajipeaiance of blue h is 
that it has been miistalken for it, but an c'cainiimtion of Heaguc- 
viHe Clift shows It lo ifst oif tlie oolite foimation. At the hitlf r 
place, it 19 about 150 feet tlnck This stiatum Contains the 
fosbtl ciocoddes mentioned as found at Havre, and doftoiibodby 
M, C'uvicr. 

Souk* ttace^ 6f Portland beds aro/ibseivable above the coral 
rag at llenguevdle cliff. Tho lattei contains numerous fossil 
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opralfe, ecliiaitea, &,c Belyw stratum appe^ir m tjip under 
part of Uic hill betw een 'ronOTa» and Beiu rville, but the best 
bcction IS afibnd«'d by tht \’'ddips IVoires cliff**, wheie the blue 
mail or clay'jjtn^iceiu' luit*. j:>eolagJcal po&iljon with tlio Oifoid 
cJdy, attoihfe tlic tliicknchs ol about 300 feet. It exhibits vaiious 
orgamc remains, among; which aie a fossil ciocodik described 
by Cuviei, bouts ol the pUsiosdUius, a fo&sil ii#, sept ana, 
flmmonites, Kc 

From Dives to St, Come, the tjoast is flat and sandy, with the 
exctplion of some low cliffs of foiest maibie betwetu Lyon and 
Xuc. Fiom Come to St, Lament, the ca^caieous sandstone 
mth cheil seUcis that actompauici the infcnoi oohtt, is “ten 
forming the top of Bie cliffs, nsin»; gradually to the westuaid 
us fai as St. Hononne, and thence asetndm^ to the ISNW. 
Fiom VierviUt to Giand C amp, the entire rhffs au composed of 
calcareous sandtetoao vuth cbcit ^ and the blue has is conse¬ 
quently below the level ol the sta 

The uifeiioi oolite may be tiaced inland lu a south-easterly 
direction fiom between Maisy and Isigny, m the neighbomliood 
of Bayeux, aheie it appeals to KSt upon quarts oi giavtl beds 
ol the new red caudstono foiniatiou Fiom Bayenx to within 
ihiee or foul miles eastward of Villeis, it u to upon has , and 
fiom thence upon digifiucc oils ^Idte and gicjwacke to b< iwttn 
'tTliuiy-Udicourt and M, L^ent de ( ondcl 

The fiist appediance of the has eastwnid on the coast i« 
between H. Come and Ariomauche, undci the calnrcoi s «;and-. 
stont with cheit seams, frolu home to St Honuiine, the has 
occupies the lowci pait of the riiffb, At the latlci phcf, it 
foims a tune, and dips Nl^W, disoppeauug to the VV of ht 
Lauunt In the interior, it may be tiaced m a south-easteily 
dncction from Isigny to ViUeis, and beyond, a small poition of it 
is found testing upon argillaceous slate, until it becomes hidden 
undci the infeuoi oolite. Between Isigny and Caieuton, and 
betwceu Cmenton and the neighbouiUood of Leslie, it consti¬ 
tutes the elevated giound behind the alluvial flat which sepaiates 
the hills fiom the sea, and extends a consideiable distance into 
Ihf inteiioi. At the last mentioned point, it lests upon the new 
red sandstone foimation which appens on no otliei poilion of 
tile coask The has of this part of Franve piccisely lesembies 
that of the south of England, and contains sunilai organic 
remains. 

In the department of C«.lvados, giavd beds, compo»ed of 
rounded pebbles ol quails, constitute the most abundant Ptiaia 
of the newicd sandstone loiraation,* being associated with beds 
of silicious sand, of a whitish colom foi the most part, and occa¬ 
sionally mined with red mail. 

From Bayeux to ViHcis, the has rests upon these gravflbedii. 
In the dopaitmont of lai Manche, the now led saudstone occu¬ 
pies a cousideiable tiact country m the viuuity, and to the 
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soiith-ea&t of Csweaton. Ai St. Jean, it rests upon argiUacecma 
slate, and to the westward in ih-e neighborhood of St. Vaa»tyit 
is found in a sin;ular position. At l.itiy, in ihc deportment of 
Calvados, it is snppoited by the coal measures. 

The lop of the Brug^re de Creoy, on the road fiom Cond6 
sur Noireau to Caen, is formed of a conglomeiato consisting of 
rounded qmartz nodules, from tho size of a poa to three or four 
indies m diameter, agglutinated by a hard red argillo-silicioue 
cement, and resting upoi^ nearly vertical strata of argillaceous 
slate and greywacke, of which, part of the mountain is composed. 
Near tft. haurent de Condel the same poqihyritte- conglomerate 
rises through the oolite fonnaa.ion; jnd it U visible between 
Valagues and St. Vaasl. It bears a sinking resumhlanct to that 
associated with the now red «aiid8toiie formation iu the neigh¬ 
bourhood of Exeter. 

At Litry, ESE. from Boyeu'^, coal measures occur, lesUng 
upon argillaceous slate, and occn{ mg an oval apace about 1700 
yards fiora E. to W. and 8h0 yaul'- liom to S. 1’he direc¬ 
tion is E. and W. and tho dip 22*^ to N, lii general, the quality 
of the beds k indifferent 

At May, betttcou St. Laurent Condel and»C .eu, the com¬ 
pact sandstone that found OAjj^ilvino t|jio Iraubition limestone, 
and foryiing part of a large deng^^iionhu the oolite formation, 
has the aj pfMiaiicc of old led sanuStone. Ihe beds vary much 
in thickness, are sometimts micaceous, and dip 45*’ to the N. 
Between Centaux and Langauie rk a similar stratum appears 
resting upon quartz rock near the*la i mentioned spot. 

The geiieiul character of the quartz rock that occurs in the 
departments of Calvados and La Hfi^nche is that oi indumted 
sandstone passing iu some mstancfs mto common quartz. It 
is found m bed'^ varying from two to eight feet in thickness, and 
resting on eae.li other; tiie colour parsing from wdnle or whitish 
grey to a red tint. The denudations in th(' oohte formation in 
tills distiict are formed wholly oi m pait by quart/rock. Be¬ 
tween Tourvillc and MoudiaimiUe in the road from Villeis to 
Caen, argillareous slate and greywacke areobspr'ted resting on 
this rock, and dipping with it at about an angle of oi Off;; to 
jlliD lUirth, At Falaise, the quaitz ruck is intersected by similar 
stiata, and ui die countiy between Valogues and Cherbourg, 
particularly iu the mountain of Le Roule, which rises behind the 
lattci town, the same appearances arc observed. In the quartz 
rock of Le Houle, cyhndncal bodies,like those mentioned by Dr. 
M'CulJoch, as arising in the quartz rook of Glen Tilt, are occa- 
aionally found. * 

Of the souiii-westem part of the department of kJalvadus, a 
considerable pait is formed of argillaceous slate and greywacke, 
extending in aline which passes ne wly W. fiom thi neighbour¬ 
hood of rerrien to Litiy, in a eoutli-eastem directi' >u to Villens^ 
and ESE. to Croix, whence it runs to the BE. and crosses the 
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ztcKicl from Ppnt d’Onilly to Falsdae. The greywaiske is not very 
abundant among the argillaceohd slate» bat may be observed iii 
several places. \ ’ 

In the uortV'eastern part of the department of La Manche, the 
slate is m general of a similar character to that found in the for¬ 
mer department. 

At Bt. Vaast and Reville, the slate hills suddenly terminate 
upon granite, which resembles in its characters that of Dart¬ 
moor, hke it coutmning large crystals of felspar, sometimes as 
much as two inches in length; and varying in colour from a 
grey to a lighi^fed tint, according to a change in the colour of 
the felspar. At Reville, the granite of the coast has a tendency 
to split in two directions, one E. and W. j the other N. and S. 
and to form large blocks, of which the angles are not right 
angles. The granite of St. Vaast and the opposite island 
is spilt into similar obiiquc blocks, and the fissures are 
in the same direction. St. Ilouonuc, a grey granite is 
found, of which that in the neighbourhood of vine may be 
deemed a continuation. 

On the coast of Calvados their or** the remains of two sub¬ 
marine forests; one, ramcly, between Benerville and Villers sui 
Mer; and the other opposite St. Lament, whose tranks and 
branches of trees crosV eac^dher in cveiy duectinn,^and the 
general appearance resemlnfsvoiy much that dcsciibed by Mr. 
Homer as occurring ou the <oast of Somerhetshiie, ii<*ar the 
river Parrot, except that the trees aie inoie fully decoinjiosed, 
being used for manure by the*' countiy people ot the neighbour¬ 
hood. 

From the preceding acijppmt it will.be seen that the rocks of 
this pait of the coa^»t of Fiance coirespond in position, and vciy 
generally in structure and organic remains, with^similar rocks on 
iho coast of England, being probably the continuation of those 
which appear along the cousts of Dorset and Devoiishiie, and 
the Isle of Wight. 

A paper was read on A Freshwater Fonnution at IlordwcU 
CUdi Hampshire, and ou the subjacent Beds from IlordwellCiift^ 
to Muddiford. ^IJy Thomas Webster, .Sec, G. S. 

fu this paper Mr. Webster stated, that having very receudy, 
tjxamined tins coast, he found that Hordwell clilf was not formed 
of tlie London day as was generally supposed; and as he had 
stated from the accounts of others in a lotmer paper published 
in the Transactions of the Geological Society; but that it was 
composed of beds analogous to tlie lower freshwater formation 
of the Isle of Wight. Under thesdheds, which dip to the E. is 
another of white sand, and below tjup in the next cliff to the 
W. appeam the bed similar to the London clay, and which con¬ 
tains the well known fossils published by Bmnder. This forms 
also the interior part of a part of the coast still further to the W. 
called the High Cliff*, which reaches nearly to Muddiford. 
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This senes of beds, being sinuJar to those on the ojiposile side 
of the Island at Headen Hill, Isle of Wight, is coilRidered by 
Ml. Webster as aflbrding a strong confiimation of the opinion 
ho had formeily advanced reippctmg the extent of the £.le of 
Wight basin. 

Mr. Webster also enumerates seveial fossil fie&hwatci shells 
which ho found at Hoidwell Chtf, and among othti icmams is a 
fossil capsule or seed vessel. 

Jan, 18, 1822.—^The readjngpf ** A Descnptionof Specimen's 
collected on a Journey fiom Delhi to Bombay,” by 13, Fraser, 
Esq. was concluded. ^ 

The distance from Delhi to Bomb'll is about 720 English 
miles, but the authoi’s deviations fiomfheimraedult loutemake 
his couise amount to not less than lOOO miles. He apologizes 
foi the incompleteness of his collection, and the accompaujring 
memoii, by stating the difhiultfes which attended the cou- 
i ey in( e of spe cimcns, iiiifavourabh nd other c ucumstanr es. 

It IS, the aulhoi states, geneially known, tliat the tentialpart 
of India, iioith of the Jsmbuddah, and between that iiver and 
the xallev of the Jumna and Claiiges, lists giadually hotu noitb 
to south, abiuptly in m the west, < I iircgulaiJy^f* m the east- 
wild, so as to fojui* a oit of pl|tcau, tin southern poition of 
which, in,tlu piovinct of Matua, i^deiat^l about 1000 oi 1700 
hot above ni Muibuddah, and abouriOOO fietaboxe the sea. 
The ])iesait nicmoii reUtos pii ic'pa!ly to the western and nortls 
western jioition of this elevated tiait 

The (jty of Delhi is placed iip5u \ lodvV ndge, about 120 
feet in htiglil, close to the iivei Jumna, and on the noilh- 
oasteui icige of the jilateau just desjm^htd The mosf noitheru 
point ol the hilly itgion i- atloohun, south of llansee, about 
00 miU s noith west liom Ddhi. This hill, which is about 
700 tilt in height, is composed of gianitt The hilly counlry 
IS teimmatfd on the noith-w< st by a long lange ol hills, which 
skills mimcdutdy the giont westem plain, of which the sandy 
dtseii form, the piincipal poitiou. 

Tlje 1101 Uiem part of the tiact desciibed by the authoi js t ora- 
posed intiidy of puiuaty locks, which aie succeeded on the* 
spilth a veiY dwtcnsive hap foimatiou stietching down the 
wtsi of the Peninsula as fai south as the ncighbouihood of 
Coah, u distance of more than GOO miles. The evitul of the 
tiap fonnation to the eastwaid is not yet known, but the 
authoi supposes the piimary locks to be continued southwaids, 
tbious'li ttie whole of the penmsula to Cape Oormorm. 

At Delhi, the rock IS quartz, and the same snbstance.occu- 
pies a veiy laige portion of the suifaco, to the south and west, 
coiislitutiug apparently the upper pait of the mountainous tiact, 
and frequently assuming llie form of sharp insulated peaks, 

< ailed by the natiies ** tlanfSf* or teeth, whic h Are di»«}oiibed as 
being in one place of pure white* Imd glittering like snowJ' 
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Other puniary locks, gianitc, gneiss, imca shite, and clay slate, 
and ID a few j^aces grannlai limestone, arc occasionally obsened. 

Dolomite, a bJuish-gicy colour, is commonly used foi 
building in tbfe vicinity of Ainbiie and Taypore, and the white 
inaibk of Mokranna, about 35 imlcs noith of A j mere, is lemaik- 
able over all this pait oi India. 

About 14 miles west of A]meie, the pumarytiact is succeeded 
by a couutiy compaiatively plain; fiom within which, tlic pii- 
mary lange is‘seen extending to a cnnsideiahledistanct towaid*' 
tlie noith, and lo the west of the south. This plain is divcisi- 
fied by sand ^Uls, with clay intlie hollows between thmi, and 
occasionally by banen high banks of liaid clay mixed with 

hunken,* a term applied by the authoi to a pecuhai soit of 
calcaieous concietion, winch be has not destnbed iii detail. 
The basis of the flat country stems to be sandstone of seviiai 
Vdneties, but m gene* u of a dull leddisli hue the beds some¬ 
time'. using into hills dOO oi 400 feet in height. In scvpial 
places all the buddings are formed of this teddish sloru, and it 
colours all the watei in the tanks The smd apptai*- to I ave 
been foimcd of the detiitus of this lock 

Within the bat country, noith lOcl west of the prunaiy moun¬ 
tains, many salt lak-'s octui;! one of which, that of bambin, 
north-west of Jaypoie, snypb aiieatlv the whole of Uppei India 
with salt; the wateis Iccommg impieguated dniing th« lamy 
season to such a degr..e, that when the fake diu s up, the Sfilt is 
found (lystallucd m abim^auec andei the mud which it 
deposits. 

The hills about foudpoor, the mo-.1 western point to which 
the authoi’s couisc extetiit*'d, occupy a considcuablc space to 
the noith, west, and south of that plicc, and ue of iciy diffei- 
ent appearance fu‘m those above desciibcd. They consist of 
claystone porphjiy, winch appeals to lepose on the sandsfont. 

In returning towaids the south-east, dentate d peaks” of 
quart/ weie seen about Pahlec, aud the couutiy became moie 
Icilile , aud m ciossing the mountainous lauge alie«idy meii- 
tioned, about ^0 miles snutli of the neighboumood of A jmeie, 
the locks were still found to be puncipally quartz, the peaks of 
which lose to about 2000 to 2500 feet aboie the plains lo th * 
west. The plateau m general m this place being about 700 to 
1000 feet above the country iimocdiately on the south. 

About Odeypoor, the quaitz lies upon icddish giamte, which 
continues for some miles to the cast, aud is sue Ceeded by a low 
range of quaite, exttuding to 60 oi bO rades fiom Odeypoor; 
aftei which no moie pumaiy substances were seen. Beds of 
compact limestone occui just below this quaitz lange, and 
occupy apparently a tiacf of tonsidciable extent in the vicimty 
of Neymutch. 

In this vicinity also, jow hills, like artificial mounds, are 
obsiived ; the commencement of the extensive basaltic distnci 
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already mentioned, which, in its progress to tlte south, rises into 
numerous summits of remarkable structuic and appearance. 
The upper part of the heights is generaUy perpcmdicular, with a 
rapid slope beneath; and the faces of the hills which, in some 
instances, rise to the height of 1500 feet, are divided by parallel 
and horizontal beds of basalt alternating with amygdaloid, which 
abounds in zeoUto, In one })lace, about 16 or 10 such beds were 
distinctly obsnvoble. 

A small hill nt'ur the bank of the Kurbuddah is.crowned with 
basaltic columns, and less* dislinct appearances of the same 
kind wore seen in other places. In (»ue case, thcjjasaltic lock 
was tiavcrsed by a dyku of very compact texture, resembling 
lydiaustoue. 

The immediate bed of the JJurbiuldab consists of basalt, but 
in the valli^y to the north of the river, a granitic compound, 
gneiss, and clay slate, were found in ^itu; the last in vertical 
strata ranging about WW. and SE. 

The town of Hang, at a short dist.uK^e from the river, is built 
on hoiizoiitdl beds of sandstone, and the route, for six or eight 
miles, was over rocks of the sairne kind, ol‘ various fihatle.> of 
colour, led, yellow, and white, dispo d iu strata. , b. several of 
the hills, abed of cvtBi^ ict ydlowisb-grey lUnestoue, containing 
caves, was obseived above the \anclston%, .ind immediately 
beneath the -od, resembling the limefiikkie of Neymutcli, akeady 
mentioned, about 140 miles lo the north. 

The trap range, south of the TSuibuddah, is of bolder fcatwes, 
but of the same materials and «*ti'Klure with that above 
desciibcd. Similar rocks were found along the route through 
the Caiideihh, a low tract siiiTovndedmi all aides by molmtaiiis; 
and the uppeamnee and geological str^ture of the heights in all 
the part of the country agree precisely with those of the 
that bound thv taWe lund of tlie Peninsula to the westward, the 
singular forms of which have frequently attracted tlie observation 
of travelUrs. 

Feb. I,—The Annual General Meeting was held, when the 
following members were elected ofiiceis of the Society for the 
ensuing yuu: * 

Pirsi^cdi .—William JSabington, MD. FRS, 

A^ice->Premknts, —Rev. WiUiara Buckiand, FRS.j William. 
Hascldinc Pepys, Esq. FRS. j Henry Warbuiton, Esq. FRS.; 
and William ifyde Wollaston, MI). FRS. 

Secreiavies. —Williatn Henry Filton, MB. FRS.; and Mr. 
Thomas Webster. 

Foreign Serretary.-—Henry IJeuland, Esq. 

Council. —Hon, Henry Grey Bennet, MP. FRS.; Arthur 
Aikin, Esq. FLS.; JohttBostook, MD. FRS. and Fl-S.; Henry 
James Brooke, Esq. FRS. and FLS,; Daniel Moore* Esq. 
FRAS. and FLS.; George Bellas Greeuough, Esq. FRS. and 
FIS.; Major Thomas Colby, JLLD. FRS, 1, and E.; Augustus 
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Bo/zi (ilmnville, MD. FUS. and FLS.; Peter M. Koget, MX). 
FRS.; Smith, Esq. FRS. and FLS.; Charles Stokes, 

Esq. FRAS. and FLS. \ and Philip Barker Webb, Esq. 

Mr. Thomas Webster, Keeper of the Museum, aud iJraughts- 
man. 


Article XVII. 

c. NEW SCIENTIFIC BOOKS 

paEPiaiKo roR fublicahon. 

Wc understand that tlic First Part of the Memoirs of the Astrono¬ 
mical Society of Loudon will be ready for publication in a few weeks 

Practical Observations on Paralytic Affections, St. Vitus’s Dance, 
&c. ByW.V.Ward. 

A System of Analytic Geometry. By the Rev Dionysius Lai dner, 
AM. of Dublin. 

JUST rfiOUOlMCD. 

The Theory and Practice of Gas-Lighting, in which is exhibit ed an 
Historical Sketch of the Rise and Progress ol the Science, and the 
Theoiics of Light, Codibustion/and Formation of C’oal; with Descrip¬ 
tions of the most approved^A^iparatus for generating, collecting, and 
distributing Coal Gas for illuminating Purposes. By T. S. Pcckston, 
of tlje Chartered Gus-Light and Coke Company’s Establishment, Petcr- 
street, Westminster. 8vo. With 14 Engraviugb of Gas Apparatus. 
Price J/. 1^. Boaids. 

Botanical Rambles, designed as an easy Introduction to the Science 
of Botany, 12mo. 4a. 

A Jouinal of popular Medicine, explaining the Nature, Causes, and 
Prevention, of Diseases, the immediate Management of Accidents and 
the Means of preserving Health. By Chanes Thomas Hadtn, Sur¬ 
geon to the Chelsea and Brompton Dispensary. 2 Vols. 8vo. ISs 

An Essay on the Symptoms and History of Diseases. By Marshall 
Hall, MD. 8vo. 6s, 

The Principles of Medicine on the Plan of tlie Baconian Philosophy. 
Vol. 1. on Fcbi^De and luAammatory Diseases. By R. D. Hamilton, 
fivo 94. 

A Description of the Island pf St. Michaeb comprising an Account 
of its Geological Structure; with Remarks on 4ihe other Azores, or 
Western Islands. By John Webster, MD. Royal 8vo. ] 3 a. 

Robison’s J^stem of Mechanical PliUosophy. Edited by Dr. 
Brewster. 4* Vols. 8vo. With SO Plates. 4/. 

Works of the late John Playfair, Esq. with a Memoir of the Author. 
4 Vols. 8vo. 2/. 125. 6d, <■> ^ 

A Geographical, Statistical, and Historical Description of Hindos- 
tan, and the adjacent Country, from the moat authentic printed Docu¬ 
ments deposited at the Board of Controuk By Waller Hamilton, Esq. 
2 Vola, 4to. Will* Maps. 4?. 145, 6d, 



1822,} Jfr. Hbwwnfi Meteorologitiai JourmV 


m 


Article XVIIL 


METEOROLOGICAL TABLE. 




1822. 

Wind. 


fETBR. 

MUk 

Tmersk 

Max. 

IHBTER. 

Min. 

Evap, 

0 

Rain. 

Ilygr. at 
9 a.ni. 


1st Mon. 










Jan. 1 

S E 

29 88 

29*74 

44 

32 

— 

11 



2 

N W 


29 74 

41 

32 





3 

s w 

29*90 

29*28 

38 



24 



4 

N E 

29-<)6 

29*28 

39 


««>«• 




5 

N 

30 12 

2996 ' 

38 

31 

— 




6 

N 

30-12 

30*05 

38, 

28 





7 

N W 

30-21 

ME 

37 

30 




B 

8 

N 

30 21 

') 21 

41 

> > 


• 



9 

N 1 

30 2*) 

-»0 24 

45 , 

mm 

ir - 

02 



10 



30-24 

45 






1i 

N \V 

30-3(j' 

30*31 

47 

sy 





12 

W 

30-3S) 

JO-38 

^7 

41 

— 




13 

w 

30-38 

30*34 

48 

39 

— 




14 

N 

30-34 

30-21 

47 

• 33 

50 




15 

N W 

30 30 

30-24 

41 

29 

..... 



0 

16 

N W 


30-23 

37 

24 

— 


• 


17 

s w 

30-40 

30-22 

4t 

aS* 

— 

.... 



1« 

w 

30-43 

30*40 

43 

33 





39 

w 



47 

41 





20 

w 

30 39 

30*27 

49 

36 

— 




21 

N WiSO-50 

30 39 

48 

39 

— 





W 

30 50 

30*35 

46 

39 





23 

s w 

30-35 

30-02 

46 

41 

— 

.... 


> 

24 

s w 

30*08 

SO-02 

48 

41 

49 

.23 



25 

N W 

130*16 

30-08 

48 

iJ9 


02 

f 


20 

N W 


JO- 16 

47 

26 ' 





27 

N W 

130-38 

30 27 

44 

32 





28 

W 


30*27 

51 

32 





29 

w 

Iwizil 

30*24 

4$ 

2(3 





SO 

N W 

30*41 

ME 

47 

28 





31 

S W 

30*40 

30*28 

54 

36‘ 

30 






30*50 

29*28 

^4 

24 

1*29 

0’6S 

« 



The obscTvadons in each line of the table t^ply to a period of twenty-four hours, 
b^d“»nR at 9 A. M. on the day indicated in the first cwmnn. A dasli denotes tbar 
Ihe reault Ui included in the noiet following obtervaddu. 






































240 Mr. MeieOroiogkitf JotfrmI, [March, 1822 


KKMARE?. 


Fmt Month. —1. Rainy monifaig: fine‘‘monJing. 2. Fine: white ftost in tlie 
maitiiug S. Ov<X'’a!>t 4<. Cloudy; fine night, 5* i’lne. G. Fine. 7. A httle 
iiiiow in tlu forenoon. Gt 9. Fine, 10. Fuggy: calm. 11. Ditto. 12. Foggy 
monuug. J.1. Fine. 11. Very fine day. 15. Jilormng, line and clear: day, fino. 
IS. Very fine day. 17. Snowy morning; cloudy day. IS. Morning, foggy; thiy, 
fine. 19, OlmuH 20. Pine. -f* Vi.*ry fine. 22. Foggy ni<Mrnmg; fine day 
23, 2l. Dm/hy, 25. Cloudy, 2h. (’loutly. 27, 28. Very fine. 29. Foggr 
;aorning: cloudy. 30. Fine, 31. Fine. 


V. 


RJfSULTS. 

w 


Winds: N, 4; NE, 1, S% 1; SW, 5? 8; mV, 


Daiumcter. Mean height ^ 

For the month....... . 30 202 indtes. 

'f'or the lunar jteriod, ending the 15th...,.29‘5.>S 

For 12 days, ending the 9th (moon north).29 812 

For 15 days, ending the 24th (moon sontli).30*317 

Themiomctcx: Mew height 

For the month...39*193® 

For the lunar pcxiod..,,... |39’933 «> 

For SO days, (he sun in Oapricorn....38*950 

EeapQtatior.. l*29in. 

K4o.... .. 0*62 

Vi\maton/i mrotjbri^ ^fmAMottOh R. HOWARD. 











ANNALS 


or 

PHILOSOPHY. 


APRIL, XBn. 


ARTldL>* .1, 

# 

Answer to the JRetitu, of the Sixth Editp^fi of J)r, Thomson's 
Si/Htcm of Chemistri/f in No. X^f. (U’fite Journal of Science, 
LileraCuiCy and the Arts^ edited Inf Mr. JUrande, By ihf 
Author of that Syfjlein. 

'I’hoikh! this Review appearod'absmt u year ago, circum¬ 
stances, which it is ueediebs to blate, proKeuled me fh)iu examiit- 
it till the mouth of February last, ^he accusations cbutaiuerl 
ui it are of such a nature* that 1 consiuer myself called upon to 
refute them; and 1 have only to reject that my answer was not 
drawn up immediertely after the pulnicution of the Review itself. 

Common report has announced that the Review in question 
Mas written by Dr. Andrew TJre, of the Audersonian lubtitution, 
Clasgow; ana several circumstances induce mo to give cri'dif 
to that vtqiort. With Dr. Ure, however, I beg leave to disclaim 
:juy concern. I should consider it as a superiftious tiisk to 
itteiupt any vindication of myself from his aspersions. No 
publication of his can over do me the smallest injury where the 
laino of the author is known. 

Mr, Brando being the acknowledged editor of the Journal of 
die Royal institution, 1 am bound to consider the Review as 
coutaiuuig his sentiments of me and my work. The fifth edition 
of my System of Chemistry w^is reviewed by him pretty much 
?a the same maimer astlie present. 1 was urged at tin lime by 
sfveial fiicnds, for whose opiuioiis 1 entertain the highest 
respect, to auswer that attack. But after reading it over, ^he 
Review appeitfcd to me to show so little knowledge oi the sub- 
pect, that i thought it better to overlook ft ailogothcr, ilad the. 
Neio Sei'fc*i, \ol, iij, R 
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reviewer of my fiixth edition confined himself to sneers against 
nw skill as a chemist, or my competence to draw up a System 
of Chemistry, 1 should have considered it an useless undertak¬ 
ing to attempt the defence of a work, wliich has run through 
six editions, without any support whatever but its own merit; 
which has been translated into moat European languages; which 
has, in some measure, stamped the character of every systematic 
treatise both in Biitain and America, aud even on the continent 
of Europe; and which has been sanctioned by the almost unqua¬ 
lified approbation of the most eminent chemists in Britain, 
France, and Germany. 

But when Mr, Brande thinks proper to arraign my character 
as a man, and to accuse me of the basest and most profligate 
conduct; it is no longer in my )>ower to remain silent. Silence 
indeed in such a case could scarcely fail to be construed into an 
acknowledgment ofguili. But as my real conduct has been the 
very reveise of what Mr. Brande lias stated it to be; as 1 have 
uniformly prided myself m the honesty, sincerity, and indepen¬ 
dence ot my character; as 1 have been at considerable pain«. to 
give credit to whom credit was due, as J have uniformly, both 
in my System, and in the Annak of Vhihsophif, while i (■(intinued 
its Editor, given the ineiit of every chemical fact to the ojigiiial 
discoverer of it, as tar as my kni»wlcdge of the subp cl tudbled 
me to go ; as I am not cf<mf!cioufs of anj wilful mi^'ieprcsenlalioii 
or twisting of facts to serve any pniucular purpose ; I should 
consider myself as guilty of a kind ot ft to tie sc, if I were not to 
step forv^'aid in the present case in my own ■'’indication. 1 owe 
it likewise to the iluiversity of Glasgow, to winch I have the 
honour lo belong; and to Ins Majesty, who bestowed on me the 
Professorship, which I iilh without any solicitation on my part, 
to show lilt woild that neither my abilities, my knowledge, my 
industry, nor my character, render me unworthy of that situation, 
or of the kind and munificent maimer in winch it was bestowed 
on me. 

It is some consolation at least to think that Mr. Biandc lias 
placed me in very good company. An attack upon Beizehus 
pretty much fu the same style as the recent philippic against me, 
appeared in an early number of Biaiide's Journal, lu iinoilui 
number we have a tirade against Gay-Lussac, scarcely ksv hip- 
pant, .md about as well founded. The object seems to be to 
convince the public that Edl chemical knowledge is con lined 
within the walls of the Royal Institution, I consider Mr. 
Xbande’s attack upon the College of Physicians, and upon the 
Universities of Oxford, Cambrige, and Glasgow, as connected 
with the same system. What rendeis these attacks more 
indecent and improper than they otherwise vvould be, is, that 
the Editor of the Journal has never had the benefit of a Univer¬ 
sity education, aud seems quite ignorant of the systems fol¬ 
lowed in these seminaries. For instance; when he says that 
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clieioistry Sft laugfeioio wher^ ia Great Bcitaim exce^ i|i London 
and Edinbc 0 ^h> Ke' eurely was not aware tbat the ^atem of 
medical ednication is exactly die same in Glasgow as in Edin¬ 
burgh ; that the professors in Glasgow are at fully' as- much 
pains, and that tW;. number, of me%cal students is increasing 
annually at a rapid mte. He cannot have been aware that the 
.three last chemical professom ih Edinburgh (Brs, Cullen, Black, 
and Hope), had prevjuyusly dlled the cheraicsd chair in Glasgow; 
and that almost all me addidons which these gentlemen made 
to the science were made* while they ocougiaed a, pl^e in our 
University. The chemical course of lectures in^GlasgdW occu- 
,pies six months, and the lectures are delivered on every day of 
4he week, except Sunday. A separate hour is devoted to exa¬ 
mine the class, and. even .practical experimenting is not neg¬ 
lected, Will' Mr. Brande pretend that an equally extensive 
course is given at the Royal fPstitutio’n? 

The Review, which I am gibing 'u examine, is a most fui’ious 
. .attack upon me from beginning to end,r and denies me all credit 
.whatever as an author, an experimenteT, or a chemist. It is 
.made up of different kinds of abcbsations, w;luch are mixed toge¬ 
ther with some ingenuity and add., ss j but which I shall m^e 
bold, notwithstanding the many witty s^r-ers against my fond¬ 
ness for scholastic divisions,: to <^nsiaer and remte under three 
-separatd Leads. 1. 1 am accused Of^being utterly incapable of 
writing English, add of beiny; ignorant of the firk principles of 
arrangement. 2. I have made manyj^a/se, statements of facts 
partly to injure the reputation of Bir H. Davy, and partly to 
promote my own absurd and erroneous chemical^ opinions. 
3. My book is stuffed w'ith innumer|ihle errors into winch I have 
fallen from being unacquainted with elements of the science 
.of chemistry. ' 

. These are heSvy charges Indeed, But what opinion will my 
readers form of the candour ^ and ^ntlemaaly feelings of Mt. 
Brande, if I show that the Reviewer, in order to give a colour to 
his accusations, has had recourse to direct falsehood, to pitiful 
. prevarication, and bo the stale trick of raising into pi^ofe of ig¬ 
norance what he most have been perfectly aware were -errors 
of the press? . ‘ ' 

* As my present object is hot to. make any attack ,upon Mr. 

‘ Braude, but merely , vindicate myselfi 1 sWl over his 
introduction without >anim8d’'^ksion ; though , such is The ten¬ 
dency to inaccuracy, and mist^presen^tion tl^t even there we 
find both in abundahpe when%erfect%f'hnCtfU^ for. What can 
be more inaccurate .^an thh statement that The French have 
been satisfied with a. ktfgle e^mentary Work oil chemistry ; or 
that no controversyj ot want?dfpohteftessvh?^-existed in chemi¬ 
cal discussions for a iauiaber^^r-yeai^ back?'^'The pages of his 
own journal, not to go further, exhibit controversies ofthe niqst 
yirolont kuiq and'gm.tattohS>mttadks chamcter and 

''E2" ' , 
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abilities of some of the first chemists of the age. But let us 
eKcimme the accusations contained m the review with some 
mmutcne&s, 

1. Attangement and St^le. 

I shall quote the passages of the Review which allude to my 
arrangement and style, aud subjoin to each of them my remarks, 

** We aie at a loss to learn why a new edition has come forth, 
{t was not spontaneously called for, and nothing but a decidedly 
superioi woik should have been tendered to the public.”— 
(Reviev^*, p. 

To this I answer that the book is not my property, and that 
the new edition was published not by me, but by the book¬ 
seller to whom it belongs, 1 was obliged hy my agieement to 
correct Uie pi ess, aud lothmg morr , and in the presc nt ease, 
as the book was printed in London while 1 resided m Glasgow, 
even this task was but iinperfeitly aceoraplished. The new 
edition, 1 presume, was printc d because the old had been sold, 
f am not awam that booksellers pioceed iii any other way. 
Indeed I had leascn to know that the book, was out of print, 
')(cause scveicd of my own students hail infoimed me that they 
could not piocuie a < opy. Why it was uecessaiy that the new 
edition should be dicidedl) si peiioi to the old, I do not pei- 
eeive. Noi could any blame have been attached to me, though 
it had betn printed vcrbaliin fiom the fifth editi m. But it is in 
reality decidedly superuir, because it eontoins all the additions 
which had been made to the kciem e m the interval be twei u the 
two editions, as fai as they wen known to me, and that my 
sfdteimnts weie prtttv eopplete is evident from this, that neitliei 
'Mr. Bi iiido noi Di lire, though they have botn published books 
Aiuce my sixth edition appened, ha\ e introduced a single topic, 
sio far as I can obseive, whith 1 had not previously handled 
What IS the distoveiy which I have omitted to notice^ The 
assertion of the Reviewers that Jt is ten years behind the piesent 
state of the science is if markable only foi its shameful false¬ 
hood. Not a single proofadvanced m support of it, except 
that I took no notice of the newly discovered conne \ion betwc tu 
electricity and magnetism. Now I was the hist individual in 
Gieat Britain who made known Pi of. Oeisted^s discovery, it 
appealed m the Annals oj Philosophy for Octobei, 1820. 
Beloie I became acquainted with this disooveiy, the whole of the 
sixth edition of nw System was printed. Indeed, as the book 
was published m Octobei, oi soon after. Mi. Brande must have 
been awaie of the absurdity of the accusation, and he must 
have been induced to bung it forward because he had no real 
omission to point out. 

But had 1 even omitted some of the minoi discoveries, it 
would not have been vei v surprising; nor, situated as I was, 
would the omission have’been very culpable, I may, therefore, 
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take some credit to myself for the great pains which I took to 
insert every novelty deserving of notice. To expect that i 
should write anew the whole hook was very unreasonable, li 
would have been a task which I had no motive whatever for 
performing. I undertook merely to insert every thiug which 1 
considered as worthy of notice in its proper place. The repeti¬ 
tions to which the Keviewer alludes are exceedingly trilling, and 
do not altogether amount to 10 pages. The assertion that the 
second volume is a repetifion bf the first is so palpably untrue, 
that the Reviewer must have been aware of its inaccuracy when 
he made it. The first volume consists of 580pages; the second 
of 722. Of these, there arc 550 pages which tri*at of sub¬ 
stances not so much as mentioned, or even alluded to, in ijie 
first volume. Now were the remaining lOO pages printed vci- 
baiim from the first volume, it woehl not be true that the second 
volume, or even the greater part o t, is a repetition of the first. 
Rut the fact is, that not a single page of repetition is to bo 
found in the book. 

What the Reviewer has thougl * proper to cull repetition is, 1 
conceive, attended * ith cousidci ole advuntag*- to the reader. 
In the first volmui* i give ni a few lines ' esstulial chaiactcrs 
of’the diheif nt mineral acids a^d bases.; while, in tlm second 
volume,“tnese bodies are tieated of in detail, and their properties 
and history given at length. I find gieat advantages lesulting 
from tins plan of teaching the bcionce ; and should be happy 
to have an opportunity of ccnupHring the jn-ogiLss of some pi 
my own students with thobe of Mr. Ihumle. 

“ We prctceed to tlio second divmon of (he first Rook of bis 
system, comprehending |ion<lerable*l>odies, which are handiecl 
in a very heruy style.*’—(Review, p. 140,V 

By the md ftf many italics, the Doctor tries in vain to give 
emphasib to his favourite mode of writing, which, from its 
extreme rarefaction of ideas, might be called the vacuous /'— 
(Ibid. p. i2y.) 

** The whole information contained in his four papers ou the 
specific gravities of the gases and the true weiglTls of iiie atoms 
might have l*een easily convoyed in one-twentieth of the com- 
jJass.'*—(Ibid. p. 125.) 

The want of dibcernment evinced in these attacks upon my 
style occasioned some surprise at first. 1 may be very often 
accused of great carelessness of style; but never, unless J 
deceive myself egregiously, either of want of energy or dififu.'>e- 
ncsb. Indeed the cnaiactcrvjtic properties of my s’yle are jo's! 
the opposite of diffuscuess. I am remarkably concise, tbougli 1 
hope always clear, and generally energetic. Nothing indeed can 
constitute a greater contrast than my mode of writing, and that 
of Mr. Brande, If he be a good writer ou scientific subjects, it. 
follows as a necessary consequence that 1 am a bad one* } 
refer the reader to his History of Chemistry in the Supplement 
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iu ilifc Uutyclopficdia Britannica, lo his article Chemistry in the 
fcanic book, and lo faomc of his piefaces m the Koval Institution 
Journal In point of diffusentsb, want ot energy, and bad taste, 
tlubc* dissertalioiib constilutt a pirfect contiast to every thing 
whuh ev<i flowed fiom my pen. Indetd were I disposed to 
Cl incite style* nothing would be easier than lo ictaliato upon 
Ml Biaiide 

As to the nidiiie of my own style 1 am veiy willing to let it 
11 St upon thf four papeis which the Eu viewer has stigmatized m 
thi ])issagc ]iist quoted Ihesc papeih, with which ilic Re- 
V cw( 1 m fact had nothing to lo, oct upy 6/ pages of the Annals 
oi J*ltilosaph^ They c»u»laiu flu detail>. of my expenmeuts to 
ditinmue the specific giaMl> of 21 gases, ami the itomic 
weights of J 1 luipoit 1 tt bodips I had to ciiscuss the cxptii- 
ments of puitcling wlltu^, aid to cudeavoui to point out the 
c uiscs of th( diffeicme bttwet n then n suits and mine 1 lius 
t\Lt) individual substuice occupies, it an aiciage, almost 
exucti) two pigcs All these cvp^imunts weic made with a 
di^^ice of t lie anu attention* winch, 1 < onfidenlly aflirm* has 
eevoj been suipasscd In opposition to the Rcvnwci's state¬ 
ment, that “theIt- 1 ^ scaictiv a single dc^tcinnuntion of Di. 
Thomson's on any chtuuc il suhjc < t of diflu ulty, during the last 
eight ytaiSjWhicuhas not been it-itised,” (p 122) I'vcuture 
to abseit that the deteiiuuuitiojts in these four papexs, and in 
seieial moie since published, will withstand all the attacks of 
Ml Brandt, howevei vioh 1 1 andlong contmued they may be, 
that they btloug to one ot the most difficult and most impoiiant 
parts of ehennstiy, that |bcy au essential to the veiy founda¬ 
tion of the science , and tint the) ha e established the atomic 
tilt oiy upon a foundation which c anuot be sliakf ii. 

“ Ovci all the Biitish compile is, Di. Ihomstm claims prece- 
deiKf. b»ome of the others aic content to transcribe from his 
i oll< (tion, but he seldom or ntvei condescends to pay any of his 
biotbei conipilcis a similai compliment. Pos&essmg the minute 
patience of an index, fiamtr lather than the enlaigecTcapacity of 
a systematist, Ke has contuved to bring togetiici a gicat i umbel 
ot chemical facts, with copious refeicpces, couvcmenl to the 
fctudent, and imposing on the general rcadei, but in oui opinioU 
not entitling his work to be called a System of Chemistry."— 
(lleview, p. 121.) 

The lufeicnce, I presume, which the Reviewer wishes to be 
diawn is, that Mi, Brande’s little dementaiy woik* or bis artick 
Chemistry m the Supplement to the Bncyclopsedia Bntaunica, 
IS entitled to be called a System of Chemistry, and that the 
same name may be bestowed upon the new edition of Nicholson’s 
Bictioiiaiy 

Ihe attack upon my arrangement awakened my cmiosity, 
and induced me to turn to Biande^s article Cheniistiy m 
the Supplement to the Encyclojisedia Biitannicd. As I expected 
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something vej^^uperior* the rmder may judge of iny'««rprise 
when I foun(J;^e had adopted the folloi(W,ng atrangement: 

Part I.^Al^ctioHj/Heat, Blectricity, 

IL—Rkdiant'Matter. 

III.—^UiidecompDunded'Bodies. 

1. Acidifying Supporter? of Combustion, 

2. Acidifiable Combustibles. 

3. Metals. 


iy.—^Ve^etable'Cheinistjy. 

V.—^Animal Chemistry. 

Would not the author of such an aiTangem#at have acted 
more wisely, if he hat! not directed the attention, of the public 
to arrangement at all? Do not parts first and second clash with 
«ach other? Does not the first part include the second? Tha 
division of the simple bodies is obviously my old one. The 
very terms have been borrowed from me. I abandoned it, 
because the recent discoveries, for which we are chiefly indebted 
to Sir H, Davy, have broken down the line of distiuctioa 
between the simple acidifiable combustibles and. the metals: fot 
example, arsefiic bums as readify and at as low a temperature, 
as charcoal itself. It is acidifiable too; for attsenic mnd is a 
pcjyferful acid, ancf neutralizes the base»/,as completely as any 
acid W'hatever. What can be ,mWe preposterous than to class 
arsenic and tehurium, bodies which enter into gaseons compounds 
•with hydrogen (precisely as phosphorus, sulphur, and seleninm* 
•do), with a set of bodies which eip:er into no gaseous compounds 
whatever ? He who does not perceive that arsenic and tellurium 
have a much closer resemblance to sulphur and selcniijm thannlo 
any metal, may indeed amuse th^adies and gentlemen who 
attend the Ebyal Institution*, but is not likely to make any 
arrangement calculated for the improvement of the science. 


my error was not the effect of haste. Plausible objections may 
indeed be made to several, parts of this arrangemeht. These 
objections T examined with all the eare of which I was capable,. 

• ji /* irvl ft . . fi. * . ' ' ' j j _ i1_ . _ X ^ 


into three sets,, viz. , 

1, Supjioirters:' ’ ^ 

2. Incpm^ustibles'. 
S. Conabusdbtea. ? 


these 1 have added a fyur 
tural, Ho doubt cMorinfe 
incdinbusdbl^, as % 
• I thhdc that, iipon i^e wl 


■‘"beaf a 

■- xV : 'vj'. 
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fefsemblance to eawew than to sutobor. ktymy rate-Mr. 
Braude feas, ao to I[n4 fault with this pattj^f my arrange¬ 
ment sitiee he has foHowfed it himself. ' V 

Tlie only sitaple incombustible known is aasofe. The. Reviewer 
is very fkeetioos at my stupidity in believing a^ote to be incom- 
hustime; ' Andl shall willingly cdih'e ovef to his opinion as soon 
ashe shows me that he can.set it on fire.' - 

• Whatpitiful quibbling is he gtfi!^ of inorder to'make bfit the 
leoinbustibUity bfthis substance Ij^Were it really combustible, no 
. fire could be kiridled without explo*iing and destroying the whole 
air of the atmosphere. The very circumstance that atmospheric 
air has continued unaltered, notwithstamjliog the infinite number 
of fires v^hich have been burning for these six thousand years, 1 
hold to be a decisive proof that azote is incombnstible. I have 
^ven an explanation of what I mean by comhtUibn, in my Sys 
tern, and the meaning which I affix to it .coincides with the usual 
acceptation of the word. If the, Review'er chooses to take the 
word in a different sense, what have I* to do with that'/ Ho 
inight with just as much propriety substitute the word hm'oif for 
UpU^ and tnen affirm that hydrogen gas is the heaviest body in 
nature, and ridiCule me for describing it as tight. 

The nature of, the «sicids forined by the union of azote apd 
oxygen is quite dlfterent fwm^iat of those formed whea oxygen 
and combustible bodies unite. They approach more nearly to 
the acids formed by the upion of oxygen with chlorine and 
iodine. Indeed azote may be.ponsidered as approaching as near 
the supporters of combustion as it docs the combustibles. But 
itrcoincides with neither, and must, therefore, in the present 
state of oiir knowledge, by itself. 

The simple combustibles 1 have divided into three sets 5 
namely, ^ 

1 . Acidiftable Combustibles, - 
, 2. Alkalifiable Combustibles. ' 

' 3. InterraecUate CombustibleSi. , , 

' The bodies constituting t.he first set are converted into acids 
when they coirtbine with some supporter of combustion. They 
are aU capable of entering into the composition of some gas or 
otiier; While none of the other two sets enter into any gaseous 
.'compound at ailJ ’ , 

j,' *, I have been blamed by some for placing arsenic and tellurium 
l^ong the acidifiable combustibles; but my reasons appear 
jMi^id. As for osmium, I was uncertain where to place it, and 
/^nsulfod llr. Wollaston, whether he thought it likely that it 
^flb^ong^ to the first or qecond Set." It was his advice that led 
' nSb to'Ijfece it where it stands. - The position is only prnvisioual, 
tiH a^s&.of experiments be made^ to determine its true situation, 
'Wwhfo^^ht pre 6 ;eHt we know nothings 

' In his'^Eeview* of iny^'th^edifion, MriVBrando ridiculed me 
for coiifeyeringiellica as^fi auid; . '^As this fkii^ has not been-^ 
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repeated is W we emy. presume tbat he^lbas seen 

the propriet^^ oithe artangemehfc. Indeed this improveinept was 
not made by me; bat by Mr.'^mithson and ProfessorBerzelips. 
I was satisfied of its Justice,by their m’^wments; and the nuiaber 
of silicates whichI,h4Ve desorbed in my sixth, edition cannot, I 
think, ieav-e any doubt on the subjeqt. in the mind of any weU 
informed chemist, , • , 

i Wve been blamed,for not classing chromium, molybdenum^ 
tung^en, atid columbium, wjth the acidifiablte combustibles. 
My reason for leavir^ them out was that they do not enter into 
any gaseous compounds, and that they decidecUy belong to the 
class of intermediate combustibles. 

The intermediate eatnbustibks are those bodies which have the 
property of farming both hoses, and acids when they unite witti 
oxygen. In one, proportion, they form compounds capable of 
uniting with acids, and, thereine, perform, the function of 
alkalies. In another .proportion, Uiey form compounds capable 
of uniting with alkalies, and, therefore, perform the function 
of acids. Hence they cannot .with , propriety be classed eithi^r 
with the acidifiabie or alkalifiablt comestibles, but are interme¬ 
diate between both. It is not unlikely tiiat;, some bodies may 
deserve a place in this class winch 1 haw ranked with the alka- 
lifiable.conibustibles. Thus m^ganese seems.capable of form¬ 
ing an alkali when united to a minimum of oxygen, and an acid 
when united to a maximum. My reason for leaving it.m its old 
place was a wdsh to verify, the^recent experiments respecting 
Kianganesic acid; and this I have not yet found leisure to do.,. 

These remarks will supersede the necessity.; of nol^tcing parti-, 
cularly the vast mass of abuse whi<?ii the Reviewer.has contrived 
to heap together. The first volume (;^f course contains tlie wlidle 
of my arrangeipent, because it contains the whole of the simple 
bodies. The science is not yet far enough .advanced to admit 
the compound bodies to be systematically .arranged. I have 
adopted the plan which appears to me most convenient for the 
Btuaent; but other hiethods,might; be adopted^ and in fact have 
been adopted by others. .. . , ^ 

The sneers in which the Reviewer so frequently indulges 
♦respecting my general observations are most uncand,id. Byery 
one of the observations to which he alludes vvaa rigidly coricot 
when I first wrote. Subsequent discoveries .have, in some 
cases, introduced one or two ejcceptions. . These I , have 
always had it in ray, power to notice. I was auxio.us to swell 
the book as little as possible, and did not scruple to pass, over 
the few existing exception^; because an attentive reader of tlie 
first volume was enabled witiiput difl5cmty.tasm.te them for him?.- 
self I am not wilfing to abandcm .flhe character for precisi^ni; 
which I have long epjoyedy. tlroiigh, th^ Reviewer l^s tbo^li^ 
proper-.to.c^dt in'tfuestirais'S .-on tfe^iitra^r. 1 flatter 
■that 1 possess' it in ^ .common . ■o£i;,a^y/;!^lpet 







'2iSQ.;;4i'' . Ih^''Tb(mt^^\ 

'"ex^e^ments 'w«re .that, 

. mipute acca^cy 

to me an, bbjaet fC ptuasaiy im^%nca,- .tlSie iabwEef^ bt tiie 

■ atom^ theoi^j'J^-, altered my;views,J^:4hia.reg|Me^i All jny 
recent- experiii^ts have been*,isjade“^^,ft%-^cst .s^^pulobS' 

attention, ab|l; the results which, I hi^e givioiliti seven,different, 
papamj^^jthe .specific^r^^^ ,ef gases> ahdtheiatomic.weigbt&pf 
b^iba^ -are as near the truth, as it wa8,|)©sM)We tor 
' with^^he apparatus winch I'employed^^ ; , ^ ) 

Xet not this statement , waiped (as the Reyiewer haa 
- done) into an, ipsinuation that I lay claim to any weriority 
in experimental ^exterity. So far from this, I coiaSder 
accuracy of my results to be, in reality ow^ to my want 
of dexterity j for it obliged, me to look out ,tor a niethod in 
wMchmo dexterity was required. Tpere is little di^cul^ in 
procuring the substances to be*experimcbf®<i on, pujk There 
.IS little difficulty in weighing the mmhtity wanted,, true,to 
the hundredth part o|‘ a grain; in dissolving it in, distilled 
water; and in mixing tW-o such solutions together, Spch is the 
sdiole proee&s. Any person, however little dexterity he may 
possess, will suceeed in such experiments, if he be at the requi-r 
site pains, For example, I weigh U pains of sulphate of 
potash, and 13*25 grains ^clMride of barium; dissQlv,e eacht- 
respectively in distilled wateiy and mix the soldtions. After the 
sulphate of barytes has subsided, I test the clear supernatant 
liquid by mixing a little of it first With muriate of barytes, and 
next with sulphate of soda. iDJot the least opalescence is pro- 
duetKi by eitner.. .Hence I conclude that the liquid contains no 
sensible quantity either-, of sulphuric acid or bt barytes. This 
experiment, simplo as it is, determines the composition of sul¬ 
phate ofbarytes to be: . , , ,, ^ 

Sulphuric aCid.... C; ^... 6*0 

. Barytes'. . t;’ ■ 9*75'' 

• ; 'v:: mi . ■ 

And dbrnoiistrates that 5 add 9*76 respectively represent the 
atommweight of sulfuric acid and b^tes* i 

The Reviewer asks, mt^ a sneer (Review, p, l24Xwb^her the 

■ preceding experiments of Rerxelius, l^id^ton, &c.. are to 
y^nsid^red as'good, nothing) and whether they are to he 



were good for nothing, and whether^thay are to he sdperseded 
by thoW of Bemliut, WoUabtao, 3cm i The .ohiect of -evmy 
experimented 4 s to -discover,, the^-trntitl^.but ^.m-.thm^perfs^ 

' nnture;||yhk .gj^paratus,. he .<m|^''’ndikes,.an''a|!^^m 
' result -Fb?#- fdbm/whpt/'they'ara 






,laboWoilf __,^. 

'., approibesii' ■’-'€i*qt|t^^’'tl3[aH 

labouifs of l4)iave al#a^« ack4bwle(igad mys^f ^greai^; 

indebtreS. T&^ are oor^ii4<^d) aurprisml^iy aotsidi,' 

rate I? 4or shodl^ I haWbeea cases to have obtaiijei^' 

good fBSiilts vd^hbut daeir assisiaisce .' - iff | have come nearer 
truth *j!|4o 'hbhae doue, it wai only bebauae I was enable 
pro&f;_%Bis e^perimb^t®’'V' ' _’■ 

As ifW Dr. Woflaetdaj tiieliitrod’udtion of hid name is most 
ancandid. His scale of chemical equivalents., was oobstructed 
not from his own expbrimeidls^f but from thodei)f others. He, 
examined them with .his ususd^agacity, and, the number which 
he pitched upbn approach in general tery near the truth. His 
paper contains only’ a single experimental result of his own;; 
namely, the oompositibn of saltpetreby which he determined ^ 
the equivalent for nitrk acid and ai-'-oU-i Kow the foctis, that : 
I have adopted almost the, very’ atoaiic weights of these- bodiee ' 
which, he Had previously givens My obligation to him fbr these 
numbers had been distinctly stated m iny former papers ; conse*' 
quently I had no occasion to rMude to the subject again. 
Besides, in my ^pap€r on the Specihe gravity the gases, ! 
deduced the atomic weights of^zote a»fd its compounds in a 
different way; but in a way vmielrii consider as very satisi- 
factory. ' ’ ■ !' 

As a specimen of the uncandid way in wBich my observationa 
have been represented, by the Hejnewer, I may notice the ridi¬ 
cule which he-throws bn my statement) that acids are compounds 
of a supporter and combustible or incombustible. Jifow 1 asB, 
is not this observation true with a bSly few exceptions ? We are 
at present acquainted with 6G acids to which it applies correctly. 
There are two acids, the cklont and iodic, which are composed 
each of two supporters of cptobustibn. In these two acids/1 
consider the rAmnBe and ioMm to act precisely the part which 
azote does in nitric abid. This is the view which the French 
chemists have takeni; and it has induced them to place both 
chlorine and iodine bbaiong the combustibles. I have given my 
reasons for preferring my’ own arrangement; but I admit that'in 
these acids the chlonne and ib^Une act the part of simple infcbm- 
bustiblos. Ido not, therefore, regard their exigence as an 
exception to bbe genm?al law," but as proving, dsat! chlorine aM 
iodine may be Oonsidered under twb. points of view, either as 
supporters of combustion, or,;.incbml3iUstibles., It is this double 
capacity of these bq^s that constipates the great distmetibii , 
between theih,'and v'. L 

T^e isaribtheris^ of ga^h^s boilfes capable of uniting 

and -b^tbn; 'bh^itbat ’abbount-cohsidered acids.*, ' Tbqfea;' 
pmtds'ipfB^^gen -with; su}ph|jr,‘-selbhium, 






. ijne that if mase bodies be observa- 

; tioj^ are fr^dsa-.- >'''■ '’^vv’■'‘ ’‘" ' 

I think it'cunnecessaiy tn notit^'4ir' refiite^ ntimerous and 
sweeping '^itaicks upon several bf tny chapters; because they 
eai^cien^yrrefute themselves. For' examjple, my account of 
coi^psttbn is said to be absolute ucr^/ege, i have only to say* 
rtfcai’ i have given thh best accbuM of;it ^hioh t coul^^ Und 
lipoii looking into tlie writings of Mr. Brande upon th^e eame 
subject, 1 cannot hnd that they contain mote;, or indeed nearly 
so' much iriforraationj- as inihb* I have given an historical view 
of the diffeient opihioiis respecting combustion/which have been 
succbssivdly adopted- by chemists. And Whatever Mr. Braude 
may 'think on the subject, Finust be allowed to retain my opinion 
'that these historical details Constitute some of the most insttuc- 
rive, as well as entertaining articles j did that they ate very weU 
calculated to rectify our own views, ' flad this gentleman made 
himself better acquainted with the history of the science, he 
would have avoided several awkward inistakes into which he has 
failed. ^ ' 

. The Reyiewef panegyrics Sir H. Davy’s researches on flame. 

I agree with him in opkiion th^ the experiments contained in 
that paper, like all the ouier experimental researches of that 
gentleman, are extremely valuable. They are characterized by 
mat mixture of invenrion and dexterity which so eminently dis* 
tinguish all his productions, and which have deseiwedly, raised 
him to^o high a rank among modern chemists. * But it would 
her rather singular if these experiments should be considered as a 
reason for'passing by ib siifihce all tlie laborious investigations 
of so many chemists, who have preceded Davy, and who have 
accumulated a much larger collection of facts than it was possi¬ 
ble for him to do. l ain not aware of any new general principle 
deduced by Davy from his experiments", which ought to alter 
pur previous opinions respecting combustion; and for my own 
part I must confess that after all that has bfeen written on the 
subject by Berzelius, Davy, and even Mr.TJrande, the theory of 
combustion is still a desideratum. 1' have advanced a conjec¬ 
ture on the subject, which the present state of our knowledge' 
enables us neither to confirgii nor refute. The Reviewer may 
ridicule this conjecture if he pleases; but this is a task whica 
he wift find much easier than to refute it. 

' * ’' ’ ', . < ' t i 

^ ' , I ' \ ' 

» . II. Statements t}f Facts, 

I dome now to what .1 consider as by far the most imporfont 
part'^f the Review; because'it is a direct attack uppir my cha¬ 
racter, The Jfoviewer has the effrontery to affirm, %fchat 1 have 
mis-^ated yWrions fa'bts pn ;,ppty»6Be, in order to gratify certain 
malignant pa^ions pf foy cl^n,, and'fo injut^i perish 
of whose reptitation I was ipj^ahly jealous. After Mr. Braude’s '' 
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be -obVioM 



atta<^ apo‘ti'''3^ra3^W'"^wd''^y-l‘ttss^c,''-wi^^ meaioit'- 

. any, t|Sngiv-tiSf<^,t-to’'r@^*i8e of,|»tailar, 

■ .reason'to be;tf8urpjd^av;at''3|^i^\advap*!i®g,.ff^)(jh 
against me., Bdt tbi4 praclude tha necessity' oa.iijiy 

; part of vindicating my',;nha|a«^t^i‘. ^ -;',>.■ 

** ;Dr* Thooisoa'A attacks <|a the axaJtsd reputation of ^ 

Presidant of the Eoyal Society have; long eanited our surptisia 
and wi^%nation, and as we eWrve tliem still persevered in, aQaid 
stilfntilinswered, we shall use our humhle endeavours to expo^ j 
theitiii^nstice and futility.”—](|Uview, p. 125^i) * , 

This, impatient assertion the assertor knew to , be false 
when , he made .it^ a,nti has betrayed bis\knO»wledge in tlvs 
very review. in which it is, contained* It is, lalse that I have 
ever made any attack either\ on ti^, character or reputation 
of Sir H.iDavyv. Op .the contrary, t have always been in the 
habit of reckoning him among the number^.pf my friends.,,,.I 
have always spoken of his talents and of his labour? with that 
respect which I felt/ for them, and have always been proud 
to think that his discoveri^, have rejected a lustre upon the 
country in which they originated. an Editor of a journal, 
and as a chemical writer, 1 have ’aid. it down as a rule, to .lm 
impartial; and never to allow,my private feelings, whatever they, 
were, to influence my judgm^t. This conduct, in. which ,X 
mean t« persist, and, in which , rshai4*‘always glory, has drawn 
upon me, it seems, the formidable resentment of Mr. Brahde, 
who has magnanimously volunteered to expose. it to the obloquy 
of the scientific world. The accusations are seven in number, 

I shall examine them one by one. The reader will observe that 
these accusations, which fill a considerable portion, of 4ihie 
Review, have nothing to do withg%iie. merits ofmy System of 
Chemistry. They, have been pulled ,in head and shoulders by 
the Reviewer ijs topics on which he, thought that , he could 
descant with some pathos and/eftect, > I.feel obliged to him for 
his accusations. Satisfied that my conduct as an author and an 
editor will bear the strictest scrutiny, and that these acousations 
will onlytend to raise pay character instead of injuring ,it, I shall 
proceed to examine the validi^ of each. , , 

1. I have stated that 'f Sir H. Davy has embraced the Dalto» 
miah theory with some modifications and alterations,of terms; 
but his notions, are not quite so perspicuous as those of, Mr. 
Dalton, and they do, not appoav to me so agreeable to'the prin¬ 
ciples of sound philosophy.”—ii. 33.) 

I cannot for my part conceive any thing more innocent than 
this passage, and am unable to discover the attack upon Davy, , 
which it seem® lies ehncealSd in it. I was warranted in’ saying 

' r., because. ,l 

SffH. 
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,{J®ayy ;tl5raJt/lbfi 

-’-miera.’; W'hat ;l^^|S.iavy'afi,erwai^';'^I 
m€^d not tWogli 1 ac^^todbted ivhole 

:.lii,k<iryi .5,j^Mi?*Braude -h^ aw-0|iii^ty:i®n4l^ie,'^iabJeOt^^mther • 
■&.'W^i^ton or Mr.'.'I^i^ies i(idl^i^'€pii.s|^oriiiMiii of me,|)ar-. 

■ ■> ''-'^v'’ ’*'■;■■';•' / -' . ' 

' .fsi^ment. tEen is a-:*qntteir ’of' 

"withioat any Iritentit^ wlmtei^r of feting of 

one, I kAeiipfrom fevy ^i!^selEtbel%e Ea4 ®lo idfe^frAat- 
«fe of deEnite pojjortions till Mt.^lXaltoiiEad mate loio^ the 
^tlines of hisftlEfey. „ Eyen 4ve; years n)fe lEaf Eierio4, ]bavy 
Eat not eferaoed#; and i was aware of the iaaneiMjer which 
;had at lagt indueet him to adopt it, WitEfhe knowledge of all 
,^ese facts shoaldJ have,'acted hdnesstly^^Jf l had laot stated that 
thc titomic.theory driginafe with;®a|ton,^4 Sniely Sir H, Bavy^ 
reputation,and hiS charafer as ,a dhfei^itisi^tand sufficiently high 
tp miderdt unnecessary for him 46 seek'lo, holster ®p his repu- 
'.tetion bydaying feini to t|ie discoveries of others. 'Such con¬ 
fect may he left for chemists like'Mr. Brande, who, not heing 
ia the way of adding much of fhek own to the stock of science, 
might have scftne. excu^ for attempting tp pilfer from-their 
richer neighboursi , Bwt Sir ©avy, who stands at die very, 
top of the list of British dfeo\4rers; whdso reputation is^^sohigh, 
and so deservedly high; whose inyentivd facnlties are inexhaus- 
fele, has no occasion for such pitiful conduct. - So far , from 
supposing tliat I was dbingphim. an injury by assigning the 
honour m the atomic theory to him who was really entitled to it, 
feever once doubted that he would himself admit the truth of 
,my statement; end feel g^jfied for my supplying* an omission 
which he himself on reflection mu^ have wished he had not made 
—1 .mean the omission on his part of stafeg the origin of his 
notions on the subject. ^ 

• ‘When I stated that Bhyy’s explanation of the .atomic theory 
,was not so perspicuous as that of Balton, I meant merely ^that J 
<did not understand it so well.., r ; . 

‘i. But, thoj fuE fotfse :o4my hostility to Davy was pxerted,” 
it seems, ^^in depreciating the miners’ safoty la«ip.”‘--(Eevicw, 

How I deny that d everdeweciated it.. I did indeed, when I 
heard Bayy’s account of fe first lamp read to the itoyal Society, 
fen^s mw opinion in my iournal.that it could hot be usell with 
fejfoty. Whether, this opinion .n^gs well or ill founded, i do not 
'Snp’sy. ^ Perhaps it may have been ill founded* Bui as i, honestly 
beheyeS at the time that the lamp d^as lfeardoua,,I think, that! 
vfevhounil to state my redone for this opinioafe the public. 
The Uv6% of a great number of fedividhals wefo at stake. It 
was, tberfere, important to poiM out eou^yahle objec- 


tion. 
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ted^ th^iaa if apid to ben^t^l^ if ?feil : 

^traded,' ^'■■•'';-V;^ v;.-'"*" ' \ ' ' ’'/’f"^''', •- 

^o'far sta|>|>dsing twt^r^as kijaring^avy/ij^^d^^b^^^ 

ing to detract froia bis I -feofitioived that I was! doibgfani , 

a service ; }>ersobe';itt situation would bave bfeen 

of tile same o|>imoa.: How.fe my{^%jectimife were vifell founded, 
it is not tor me to say;, tidt almost immediately afterw^lds : 
Dav'y:,Jiiiffl^lf reject^ his fiiNt and mvented another, muoli 

sa^ilor tO'it in Vegtt^t.'•'!'■ . , v 
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any other person. It is 'true indeed that a* fuiious eodtro- 
versy respecting the person who bad the merit of first in¬ 
venting the miners safety lamp, immediately arose, and va¬ 
rious papets, written by the parties, were admitted into my 
journal. I acted with the. utmost impartiality: as, a proof of 
this, I may state that I f^eived abundance Of ancmymous letters 
accusing me of partiftfilfy to Davy, to Stevenson, add to Claimy. 
1 saw very early that the whole had become a ps^ty question, 
and that motives Oyite dilferent from a legard to truth animated 
the disputants. Ine papeid wei - inserted without any comment 
-on my part; ami as soon as I saw that they contained nothing 
but mutual recriminations, I popped tiiem altdgether. One of 
the last, if not the, very last, insel^^ was by Mr. Children. I 
happened to be in Comwall when this paper was sent to my pub¬ 
lisher. I had left materials for two successive numbers. “ The 


consequence was ^at Mr. Children’s paper-bould not be inserted 
till after my return to London. When 1 reached home I found 
a letter from that gentleman complaining that his paper had’ISS’en 
withheld from the public, and w^tten in a style very difieient 
from what is usually; to be found in a letter from one gentleman 
to another. Of this letter Ltook no notice. It gave me infor¬ 
mation for the first time, that Davy and his friends thought that 
•I was hostile to his lamp.’/ “ J . 

My conduct then with regard fo this controversy was fair and 
honourable. 1 was aCtakted by no hostility to. Davy; but 
thought myself otdiged fo .deadi e:^otIy«^,the same justice io all 
claimants. That I discharged my duty as an editor with the 
• most rigid jiupartisdity appears from this, that all the conti^yer- 
sialists accused mk-of partiality toflieir adversaries. 

- 3. 1 am aqjmsed rif garbling and/'disfigmihg Davy’s meurc/ies 
on fame. *^The #hole spirit of the origfeal memoir has been 
dissipated, Wbat'iemainsds a mkre capif mortumif calculated - 
to convey the raoutfoade^uate idehs of Sir H. Davy’a discove-, 
riee.”“^(feeriew,'pi331'.)'. ■ 

’ What answer elm be ^^ven to tijis Impudent aksertiohit ,To 
this paper of Ba?sy 4 havipevoted three ^^es^ a greater :s|3iace 
than is 'Occupied ^ tiie a|^ount of potassnifo, or of the ci^)po* 

' fiitiun of :i0^atic;Ucid* .pir‘''ihd^*any fopic di&kus^^:^''''the 
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nog^tive poje. Aci^s and bases pii^ b to-^s, thiodgli 

a ^posidoiable coliiato of W{$ter, a^ even eross each Qth€ar, 
in'oider to ahoumi4ate;roi^|i4.Jh^ to.wh*oh theViate iespec- 


laid it down. HisceiebmteJ.disserjtatioii pohtains;wiere!y a van- 
fichlSoa of the law dltscov^ea.by Benzelios WjJ Hiaihget, J then 
^t^tehis sohseqnehi $teps ^scoveries.--^pyste,m» i. t7l A 
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not dSsdovelE*ed by BhiiEelius.#id Hisihgeri^ bit by Bit; H. Davy, 
To this I answer, that I have qnbted ^he Vfe^ words of their 
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pe% iotrodttced, as they w(»iitd divert our atteatioa top*IIWg' 
from the proper phenomem of Chemistry.^— (Sy<item, 1 .175*) 

This ivork, for which I h$te made considerable pieparationfe, 
would have appeared befoie tins time, had my professional duties, 
which are veiy laborious, left me sufficient time to anange H 
for the press. When it appeals, our Reviewer will have another 
opportunity of displaying ms talents for abuse. 

5. I am accused of havii^ ascribed the fiist'accuiate experi¬ 
ments on chlorine to Cay-Lossac and Thenard, though 1 was 
well aware that they had been made by Da\y. 

It is somewhat singulat, and shows clearly the motives by 
which this writer was actuated; that his own statement provefcr 
to a demonstiation that my accot it is correct. To bo satisfied 
of this, the rcadei has only to turn his attention to the dates of 
the papers lespectivtly publislied. 

On the 15tn of Btcembei ,180^ a papet was he. uii to be reaSd 
to the Royal Socitu by Sir H. *, ivy, entitled, “ An Account 
of some new AnalyticaJ Researches on ^he Katme of certain 
Rndies,” 'fhe leading of thi^ pUjjy? Occupied two pveaings. 
In it ’Davy quotes repeatedly a numbei of the Momtour 
foi the 27th 3Vfay» 1808, winch contained an abstract of the 
e&perimeat«i of Gcy-Dussac and Thcnaid. He even mentions 
some of their attempts to decoinj^ost. chloiint*, though the mo&t 
important of their expeiiments on muriatit acid and ohlujQjgje 
could not have been in that Monirtui, as they were hot icad to 
the Institute! till the 27th Ft biudiy,M809. 

JSfowr the eighth secUoa oi this paper contains Davy”* 
researches and^vipinions concerning mmiatic ucid before he was 
awam of die experiments of (lay-Lussac and Thenard. He 
made various attempts to decompose muriatic acid without suc- 
ocedir^; and cOnchtded float his experiments thatmunatic acid 


^it« wvtght Of A^r lelatmg many attiftnpis which he 

had dffde % d^mnpOse acid, and which, though 

icany curious and highly important 
ift die fbllowiug tuaimer, which the 


, much reason for snpposing that in 
indnntifnation and detonation that ^vb 
acid ctoot have been entirely 
nr i*der, that the transfer of 

on i novel substance, are 
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bianco. I am btiU pursuins^ the inquiry, and 1 shall not fad 
umnediately to communicate to the bociety such lesults as may 
apptar woitliy of then attontion.'' 

There tau be no doubt, fiom all that appeals lu this, paper, 
that jn the month of Jauuaiy, 1809, Davy ivas of opinion that 
muiiatic acid is composed of oxygen and a combustible basis. 
Tilt cxpenmeiits of Gav-Lussac and Thenaid utie read to die 
Jnbtifute on the 27th of Fobruaiy, 1809. An abstract of them 
was publiblitd 11 ^ the second volume of the Memoiies d’Aiciied 
dmmg the summer of 1809. Gay,-Lu«*»cic and Thtnard showed 
that inunatic acid cannot be obtained fioni chloime eveept by 
means of hydi<!?gen, oi some substance containing it. I'hcy 
conclude tbeir oxpcrimenta. m the following manner. 

“ Lfc gaz muiialique OKigeiit* iiVst pas, cn fffet, dcicompose 
pai le cliaibon, et on pouiioit, d’apic* ce fait ti <tu\ qui bunt 
lapportcb dans (t Memoiie, supposti que cc ga/ est un coips 
siuiplt hes phcnoinciies qu’il piesentt s’evphqiieiil asstalucu 
dans cette hypothese , nous i.e clieicherous point cc pendant a la 
d^fendic, paico qu’d nous scmble qu’ds s’cspliqurnt encore 
uiieux (11 legaldaiit I’atide niuiiatK]ue o\igf ue conime uu coips 
compost. ’—(Meiif. d’Aicutil, n 057 ) 

How was if possible aftci reading thtsc* tvo pajieis to avoid 
saying that the fust g»K\t addi^on to om knov\ledg( of chloinie 
was made by Gay-lussac and 'Uituaid * Davy attempted to 
decompose muriatic acid, but did not succeed The ricnch 
chemists showed that oxygen could not be cxtiactcdfiom thlo- 
nne by any method whatevci,® and they sl.dc in c vphcit b ims 
that It might be consideied a-s asinipk liody. 

Davy’s next paper, entitled **Iitst aiches on the 0^ymuliatlc 
Acid, its 'Vatuic, and Co htematiuns,” was lead on the J2tli of 
Udy, 1810. In the iiitioductioii to this piper he givi a an histo- 
jical detail of what had been done icspcctmgtine oxymmiahc 
acid, mentions the papex of Gay-Lussac and Thenaid as aheady 
}/ubhshed, and states the curious natuie of the expciiments con- 
faimd in it It* is clear then to a demuiistiatiou, that the expe- 
uraents of these gentlemen weie geneially known befoic Davy 
suggested his opinion that chloiiiie is a simple body. This is all 
that I state in my System, and 1 uevei so much as dieamed that 
tiny pel son eithei would oi could call the accuracy of the state¬ 
ment in question. 

Davy, m the papei just mentioned, and m another read to the 
Royal Society on the 1 jth Kovembci, 1810, details the expeii- 
ments which he had made to see whether chloniie ^as could be 
dc'composed, shows that they weie all unsuccessful and that 
we have no evidence wliatcvei thal it is a compound. Hence 
he deduces that, m the piesent stale of our knowledge, we must 
consider it as on uudecompounded substance. The present 
thcoiy then,Tt.8pecfmg chloime and muuatic acid, i? owmglo the 
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sagafity of Davy. This i have stated in my System ia the veiy 
strongest terms, and have given Davy all that eredit to which, 
in my opinion, he is fully entiUed. 

But 1 must now draw the reader's attention to another parti¬ 
cular, because it shows that this nmlignant writer was conscious 
of the inaccuracy and falsehood of his statements, ana that he 
drew them up with no other view than to make up the appearafice 
of a case, by jumbling together the most monstrous and mcon- 
sistent falsehoods. In my account of the Improvements in 
Physical Science dunng*the •Year 1815, inserted in the fust 
number of the seventh volume of the Amiah of Vkihsophy^ J 
notice (p. 27) the eftbrts of the Freiedi chemi>.ts to deprive 
Davy of the honour of this discovery, and show their futility and 
absindity. These remarks are terminated by tlie following 
observations ; “If Gay-Lussac always maintained it, as he 
informs us, but was prevented frt i publicly embracing it by the 
authority of BerthoUet, we may p.iv his pusilknimify, but can¬ 
not on that account admit his claim as the first propagator of a 
theory which he publicly op]>o.sed,” (P. 28.) Tne commentary 
on this passage hv the Ileview is as follows “ Since that 
peiiod, how'cver, !> 'fhoinson has set up as the autorTat of 
chemistry, assigiufig to each ofJiis cont^uipoiaries the rank ho 
oiJ|ht ft) occupy with despotic deiiiwrou. Of Cay-Lussac he 
says, ^*we may pity his pusillanimity.’”—(Review, p. 123.) 
Had the llevicvver quoted the p'lssage faitly, tht' absurdity of 
this tirade would not only have l.f'ci* obvious to e\ery reader; 
but it would have appealed (conliaiy to tiis assertions) that, 
so far from having attenipt«‘d to depiive Davy of tliO-Jfry- 
nour of being the authoi of the •piocleru theory lespecling 
munatic acid and chlorine, T have done him the most ample 
justice. 

6 . 1 am accused of having perverted Davy’s account of chlo- 
riodic acid to suit ray own atomic notions.—(Review, j». 1-12.) 

1 requesf the reader to peruse ray account of this substance 
in vol. i, p. 194, of the System of Chemistry. If f have not 
stated Davy's experiments without any perversion, \ am no 
judge of what perversion means. ^ * 

^ 7. But one of the most curious, as well as uncandid, attacks 
upon me by the Reviewer is contained in his obbervatious 
respecting the composition of phosphoric acid. The passage 
is too long to quote it here: I must, therefore, refer the 
reader to it in pages 147 and 148 of the Review. I luve 
already, in vanoua articles in the Annah oj Pliilosopin/, given 
an hibtoricai bkelch of the fiwts respecihig the disc«very*of the 
coinpobition of phosphoric acid; but in order to show the leodcr 
the malignity as well as falsehood of the Reviewer’s account, I 
must give a short view of these facts here. 

The hrst attempt to determine the epnstituents of pho&phoric 

a 2 
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acid was* by Lavoiwer (Mem. Parife, 1777, p. 65; 1780, p, 348, 
and 1783, p. 416). His expeiiments were continued 12 yean», 
and his ulUtnate lesult was, that the acid is composed of two 
phosphorus and three oxygen. 

Davy, 111 his EUments of Chemual Philosophy (p.286), says, 
th 4 .t wnen a giain of phosphoius is stiorigly heated in oxygen 
gas, It absoibs four cubic inches and a half of the gas. This 
statement coincides with the original om of Lavoisier. Whe- 
Ihei it was the result of expeiim^ni on the part of Davy does 
not appeal. 

M Rose endeavoured to deteimiiie the cjuestion in 1806 
(Gehlen’s Joui.ii. 309, Second Senes), by acidifying phosphorus 
by means of nitric acid, and then saturating the acid with oxide 
of lead. He deduced from his expciimtuts that the acid i^ a 
compound of 100 phospiioius ^ 114*75 oxygen. 60 giain^ of 
phosphorus yielded, when thus tieated, 481 giams of phosphate 
of lead But as phosphate of lead is composed of 14 oxide of 
lead + 3 o phosphonc acid, it is obvious that 481 grains of it 
contain only 96 2 giains of phosphonc acid. Hence the true 
deduction fiom Rose s expeiiments is, that phosphonc acid is a 
compound of 100 phosphoius 4* 92*4 oxygen 

In the year 1816, u papci ^>f mine on the composition oi 
pho'=phoiic acid, and on-iaiious ])hosphates, was leacf bticic 
the Royal Socielj I had repealed Bose's evpeiiment^ with 
gieai care, but found the method not to he idled on 1, there- 
ibre, dicw my coi elusions''from the gas absoibed, when a given 
weight of phosphorus is buint in u torls filled with common an 
"Ttie lesuit of niy trials was that om giam of phosphoius, when 
thus burnt, absorbs 3 06 cn^bic inches of oxygen gas. Hence I 
concluded that the acid is (ompost d of KK) phosphoius -t 123 5 
oxygen. Tins lesult was not quite conect The tnor amonnte<* 
to nearly l-13th of the whole, or about l-4th of a cubic imh, by 
which the oxygen gas absorbed was too small. The erioi waB 
owing to the cxtieme diffaculty of burning all the phosphorus, oz 
of weighing with accuracy tho unbuint portion. 

Soon aftei this, a set of experiments on the same subject was 
published b) jM.ilulnng. llw result almost agieed with mine 
Accoiding to him, phosphonc acid lis coniposed of 100 phosphe- 
lus 4- 124 8 oxygen. 

A few months later, Beizclius favoured Uie chemical world 
with the lesult of his Own expeiiments on the subject. He 
found the acid composed of 100 phosphorus f 128*17 oxygen. 

I dg not see any leason why I should be ashamed of my c xpe- 
nments Compared with the pieci ding statements of Lavoisier, 
Davy, and Rose, they are exceedingly accuiate. And though 
Dulong and Ber/dius, who followed me, have approached 
fcomewnat near' i the truth, yet they were unable to leach it 

The pnucipal object of my paper was to show that one of 
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Berzelius’s canoMs. which he still employs in all his reasonings, 
is not so geiiersll as he had supposed. Ihis canon is as follows : 

In ail salts, the oxygen contained in the acid is either equal to 
that contained in the base, or it is a multiple of it,” 1 showed 
in my paper that this supposed canon was inconsistent with the 
composition of several of the phosphates. My reason for with¬ 
drawing this paper was, that after it had been read I bad ufiide 
the experiments on phosphnretted hydrogen gas (which I after¬ 
wards published), and from which 1 deduced that phosphoiic 
ncid is composed of 105 phbsphoius + 133f oxygen. This 
discovery made it uecessaiy to alter all the analytical results, 
because they had been calculated from ii*coirec\ data. Indeed 
it became evident that a repetition of the aimlyscR would be 
nf'cessary to ensure precision; and to oppose Berzelius’s canon 
w’th inaccumte c\penmen! s would have been both imprudent 
and useless, 

My experiments on phosplmretted hydrogen gas were made 
with so much caie that I confided in the accuracy of my results; 
but 1 was unable to rei'oncile Ihi m with Berzelius’» analyses of 
the phosphates ; ii s was I able prove in a satisfactory way 
that Beraelms wuu w*ong. • 

While I was reflecting on thi^ want of cniurideuce, and trying 
IfT accpiuil for it, 1 received a shprKnaper from Mr. Daitoii, 
Wkkich*! published in the Amah oj J*hi/o<>oplujf \i. 7. He 
iufoimed me that he had lepentid my experiments on phosphu- 
retled hydrogen gas, and had found that it '‘oiubiuod with twice 
it* volume of oxygen gas, 'riie* reader ought to be iutnuned 
that Mr. Dalton had previously made exjicmnents on thhi^as, 
aud had foimd that it combined witJijts own volume, *or with ll 
its volume of oxygen. I had ^very reason, tlierefoie, to 
^^•onfide in the accuracy of his new statement; aud I adopted it 
the moiG leadiJy, because ii enabled me to reconcile Berzelius'ji 
analyses with my own experiments. The sheet of the fifth edi¬ 
tion of my System containing my account of phosphorus, wu** ia 
tlie piess, and I altered the numbers in if so as to bring the com¬ 
position of phosphoric acid to agree with the .stali'incnt of 
Dalton and the analyses of Berzelius. My owM experiments I 
^applied to hypophosphorous and phosphorous acids. 1 repre- 
srjited the composition of the three acids as follows ; 

ITjoSipilioru*.. Oxjrgcn. 

Hypophosphorous acid... 1 volume + -I volume 

Phosphorous acid...1 4*1 

Phosphoric acid *.1 +J 4 

Thus my own experiments, those of Dalton, and those of Ber¬ 
zelius, all tallied with each other. The coinoideuce was irresis¬ 
tibly seducing. I was constrained to yield to it. 

Soon after this, 1 went to Glasgo'^* and I was not in possea- 
, j*ion of a laboratory for nearly two years. One of the first thhiga 






wliich I as soon as it was in my power,;^s to repeat 
jDalton’s experiii|ent. 1 found it maccurate. The whole strucs- 
ture immediately tumbled to the ground ^ veiUd I was led back to 
the ongiiial opinioii which I had stated in my papef on phosphw- 
retted hydrogen ^s. And. those gentlemen' who attended'my 
lectures the eusuuig course will lemembcs' that I then gave the 
composition of phosphorous apA phosphoric acids precisely aa 
ih'my‘sixth edition. ' ' 

Davyds papef appeared soon after, and confirmed me in the 
accuracy of my experiments. Still I was unable to.reconcile the 
analyses of Bereelius wiA this view of the-composition of these 
acids, and this induced mfe to express myself with some reserve 
in the account of the coUmosition of this acid which 1 gave in 
that edition; and 1 am OTopintbn (whatever the Reviewer may 
aay to the contrary) that sueji reserve hrid hesitation ought 
always to be met with in eleirientary books. Unless we can. 
-ipleaity show that the results stated % one of the parties are 


erroneous. 

It was only after i had made the experiments related in my 
paper, which begins the New Series of the Amab, fpr January,. 
1821, that I waS able to show that Berzelius's analysis of phos¬ 
phate of hme is inaccureje. Tipse experiments were necessary 
before the subject could ^ considered as closed. 

My conduct during the whole , of this discussion has betm, I 
think, just what it ought to have been. The hesitation and 
uncertainty in which f remained till I , obtained decisive evi¬ 
dence, ought rather I think to be mentioned in my praise than 
proof of want of consideration. 

Thus have I minutely <^amih€d all the accusations of the 
Reviewer, which affect my character; and I appeal to the can¬ 
dour of the reader if Biey have not been shown^to be every one 
of them false, malignant, and di%raceful,'to the accuser. 

As for ray observations on the Council of the Royal Society,, 
tu which the Reviewer alludes in so petulant a manner, 1 have 
cnly'to say that when I made, them, 1 thought them just, and 1 
still continue of the same opinion. A,s a Fellow of the Society,. 
I thought myself not merely entitled, but called upon, to notice 
lyay little inadvertence ott the part of the Council of the Society, 
I have 'reason to know that some of the gentlemen who were 
riaembers of the Couiidil at the tiUie, wh<mi 1 hive the happiness 
id reckon among my friends, wOre not in the leaUt hurt'UJt what 
t said. One gentleman indeed told me that he was diseased, 
but he.Was ’rtdt a Uiembet of the Council; and l never ha^e been 
in the’habit ofregulatingtny cmifduht by-his patticular taste. 




III. Mrror» 

This pui't of the Review, hadut be^n drawn by a man of 
ikill andUariddttr> mi A.have-ton vhluaWe||§|t is statedy 
jMfeible for one piactical chemist to review Ime lajiours of 
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another without throwing out remarks which may benefit the 
reader. Every experimenter bus methods of his own, which he 
has brought to a considerable degree of perfection, though they 
have probably been ovei looked by his fellow labourers. The 
very circumstance of drawing the attention of chennstb to such 
particulars cannot but improve the art. Nor is it less advanta¬ 
geous to compare together the methods followed by different 
chemists to accomplish the same object. 1 was souy to 
observe nothing of that nature^ in tlus part of thfe Review. Tlie 
most consummate petulance, accompanied as it always is wiilt 
the most woful ignorance, charaelerues evgry one of the 
Reviewer’s observations. To enter into a minute refutalioii ot 
such accusations would be a supei-fluous task. To the retd 
chemist, their absurdity wdil appear a1 a glance; and Ihose wlHt 
are not acquainted with the sub) < I are not likely to troulde 
tliemselvos either with the accusal.* ii,-, or the answers. ] think 
it necessary, however, though at Ihe risk of encroaehiug upon 
tlic patience of the reader, to notice every accusation whioli 
appears to bo of any importance. 

1. Light .—The ick upon my account of light in p, 128 oi 
the Review cauno^ surely require any ansv.er. *1 am not aware 
ofjiny thing wrong in my obseiivation'^nor do I admit the jus¬ 
tice of,a single statement edvancefi*b/the Reviewer in opposi¬ 
tion to them. One specimen otVhe Reviewer’s mode of wiiting 
will be amply sufficieut tor the reatk ’. 1 say that the “ particles 
of light repel each other, while the jiartieles of other bodies 
attract each oihei, and accoidingly uie found cohering together 
in masses of more or less magnitude.''’—(Sysumi, vob i.-pr^!},^ 
To this the Reviewer subjoins : “ Tjl»B is sad prosing. Have the 
smi and stars no sensible magnitude / i)o the particles of gAsuous 
bodies cohere together?” (lieview, p. 128.) It would appear 
from this jiassage, that, in the Re'f’iewcr’s opinion, the sun and 
stars are mere masses of light. Unless he thinks so, his obser¬ 
vations are absurd and inapplicable; and if he does think so, ho 
is a very fit person truly to ridicule the opinions of others; 
respecting light I The particles of gases do not qohere together, 
because they repel each other as well as the particles ot lighU 
iBut 1 should like to know the gaseous Imdy which does not 
enter as a constituent into some solid or fluid body, Whose par¬ 
ticles cohere. Have we any evidence tliat light constitutes' a 
ponderable part of any body ? Such ia the Hevieweris mode of 
throwing ritlioule on my account of light! It demoiihtratcs, 1 
think, that the chapter contains nothing upon which he could 
fix any animadversions; fdc could he have pointed out any 
tiling really absuifl or inaccurate, the passage about the sun and 
stars would surely have been omitted. 

2. Reviewer’s observations respecting ex¬ 
pansion in p, 180 of tite Review, show merely tbat he has not 
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considered the mechatiisui of expansion; and that ignorance of 
a subject does nbt deter him from writing on it, 

I cannot avoid noticing a most extraMdinary passage in the 
same page of the Review. A paper exhibiting the strength of 
alkalies, drawn up by Mr. Cnarles Tenhant, of St. Roflocks, 
Glasgow, is inserted in the Ammh of Philosophy, vol. x. p. 115, 
with the author’s name attached to it. This paper the Reviewer 
ridicules in such a way that every reader must suppose that I 
was the author 'of it. Now, in the first place, the table is an 
accurate one; and Mr. Tennant,‘who drew it up, is entitled to 
great credit for }iis sagacity; for he had deduced the trueatonuc 
weights of potash and soda (6 and 4) from his own experiments 
several years before they had been recognised by any scientific 
chemist. It was this circumstance which drew my attention, 
and induced me to insert the paper, in order to secure for Mr. 
Tennant that priority to which he was justly entitled. The table 
was intended ibr the hleachem only, and I have had the means 
of knowing that it has been of great use to them. But .suppos¬ 
ing that the paper had been trining and useless, what had that 
to do w'lth my System of Chemistry ? Have no trifling papers 
appealed in the Journal of the Royal Institution? 

3. Thermometer .—The Reviewer affirms tliat my account of this 
instrument is contemptible.’ I have had the curiosity to look into 
Mr.'Bratide’s account of it, and find it nearly the same as mine. 
It ceitainly contains nothing moie than mine does. The 
Reviewer conceives that I* should have given an account of the 
mode of makino these instinmentfi. if he will come and attend 
a Cionype of my lectures in the University of Glasgow, he will 
have an opportunity of lienpig a mimite detail of every thing 
that 1 know respecting the making and nse of this very import¬ 
ant instrument. But such details would have been inconsistent 
with the nature of my System of Chemistry, I might as well 
have given a minute account of the mode of makiug crucibles, 
retorts, mirrors, air-pumps, electrical machines,Tiammers, anvils, 
and stone jugs. I might In this way have swelled out my book 
to the size of an Encyclopmdia; but I should have rendu-ed it 
much less adapted to the student of chemistry than it is. 

4. Galvanic Battery .—I have “ repeated the gross blunder 
which, in our former critique, we pointed out relative to the 
energy of the pile, which he very ignorantly says, * at least as far 
as chemical phenomena ore concerned, ** increases in proportion 
to the size of the pieces.’ '^---{Review, p. 136.) That this state¬ 
ment was not the eflbct of ignorance must be known to all who 
have attended my lectures in Glasgow. 1 have an apparatus for 
the puippse of shoWiug that the heat, and consequently the 
action of the pile metals, depends upon the size of tho 
plates; and that thick wires may be melted by a battery which 
neither gives shocks, Mon decomposes waber, shir ignites char- 
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coal. It -was the heat and effect on inetak to vi'hich T alluded 
under the name ehemicat (fects; but the phrase, it appears, from 
the Reviewer miistaking; it, was iJot sufficiently piocise. 

5. I never mention cbloiate of potash nor red oiwide of mer- 
cuiy as convenient substances for furnishing ox.ygen.—(lleview, 
p. l40.) Had this statement been true, I do not think the omis¬ 
sion would have been of any consequence. But in vol. n. p. 2‘d2, 
of my System, I expressly say that 100 parts of chlorate of pot¬ 
ash, when heated, give out 38*09 paits of oxygen. 

1 never employ tliese bodies-myself for procuring oxygen gas, 
because I can obtain it equally pure, and at a ranch smaller 
expense, from the black oxide of manganese,* If the oxygen 
gas given out about the middle of the piocess be collected, it 
will bo found very pure. I obtain it cveiy year by this process 
with less than a half per cent, of a/<»1e. 

0. What am I to mah i of the follou i ug quotation fi om my System? 
** The weight of an atom of oxygen in the hiihscquent part of this 
woik will be denoted by 1st, a volume of oxygen is equivalent tq 
two atoms, piovided vve suppose, 1 have done, that water is d 
compound of one .U u of oxygen <md one atom ot hydiogcn.”—- 
(■Review, p. 140.) I he passage in my Sj tera^is leally as fol¬ 
lows; “ The weiglit of an atom of oxygen in* the subsequent 
pa*it of this work will be denoted by \y A volume of oxygen is 
equivalent to two atoms, piovid'd we huppose, as 1 have done, 
that water a compound of one at^ru of oxygen and one atom of 
hydiogeii.”-—(System, 1 .179.) The Reviewei must have betn 
sadly put to it lu ins seaich mto mistakei, when he was diiven 
to the necessity ofereaung them by misquol,»<^lon, that h o mig ht 
have an opjioitunity of aaiiuadverVng upon absuidrtKr^TfTlIich 
originated with hunsclf. 

7. I quot( the following passage fiom the Review, without 
pretending to fmderstand it. 'I he deutoxide of chlorine was 
discoveied about the same lime by tiir H. Davy and Count Von 
Stadion, of Vienna; but Davy’s account was published sooner 
than that of Count Von Stadion." The account of the foiiner 
was published in Thomson’s Amiah eight mouths befoie that of 
the gutter appealed. Surely some qualm of fon»Cience must 
.have smitten our compiler m wnting his next page. But the 
propeities ot the substance desciibed by the Count differ so 
much from those of the gas examined by Davy, that it is pioba- 
ble they are disUnct substances.”—(Review, p. 142.) 

Does the Reviewer mean to arraign the accuracy rf jny state¬ 
ment respecting the experiments of Count Von SslaUion? It 
looks a little mre it. JJjpvy’s paper was read tc tlie llo 5 *al 
Society in May, 1816, and published about the end of Jnly* 
The Count’s paper appeared m Gilbert’s Annalenfor Feb. 1816, 
or about six months later than Davy’s. My reason for believing 
that Von Stadion was unacquainted ^wdtb Davy’s paper was not 
meieiy because the Count no where alludes to it, bui because 
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Gilbert, m his» appendix to the Count’s paper, in which he gives 
ED histoiical detail of all that ^lad been pievicfnsly done on the 
subject, never alludes to Davy’s paper. He must, tlierefore, 
have been unac<|nainted with it in refaiiiary, 1815. 

8. In p. 142, the Reviewer ridicules me for stating that a 
volume of chlorine is equivalent to an atom, while half a volume 
of oxygen is equii alent to an atom. These inconsistencies, it 
seems, I should have avoided had T followed Davy. ] must 
bear the iidicul^ os well as 1 can, because X am satisfied that 
my staiementis true, and that it is of importance. 

9. The Revi'ewei has pointed out an aiithmetual eiror in my 

section on; and asks how I could haie allowed it to 
remain uncoriected in two editions of my System. The leasoii 
was Simply that 1 dul not suspect its existence. In my hfth 
edition I had deduced the atomic weights of bodies as ncaily as 
I could fiom th< experiments of others. 1 had foimed the 
resolution of investigating the subject with all the piecision of 
which I was capable by experiments of my own. Hence in the 
sixth edition I natiually allowed e\eiv thing which I had not yet 
veiified by expuimeat to remain uoallded. Tins was the 
reason why the. section on fluoiine was piint#^d \eibatim tiom 
the fifth edition. , 

The leadeis of the Ant,^^h of Phihsuphtf aie aware of the assi¬ 
duity with which 1 have pioseuitul this miestigation. J have 
now deleimined the atomic weights of all the simple bodies, 
except 0 ,bout lo. FIuoug acid lias occupied my attention as 
well at the othcis; but my evperunenis on it are not yet itady 
fbrjiubhcAtion. I may, howcvei, state here, that at present X 
am ineiintd to consider 6 up»f spar as a compound of 

Lime........ 5*5 

Acid... 1*25 

Hence the atomic weight* of the acid seems to be 1*25. It 
may be a compound of one atom of oxygen and one atom of an 
unknown combustible, whose atomic weight is 0*26, or double 
that of liydiogen. If we suppose it a compound of eijual 
volumes of fiuoAnc and hydrogen, then the atom of fluorine^ will 
weigh exactly as much as the atom of oxygen. Thi» is rather 
against the piobability of the existence of duorine, 

10. In p. 144 of the Review, the writer thinks pioper to dis¬ 
pute the accuracy of my expeiiments on hydiocaiboniC oxide, 
though it is evident that he has never repeated them. 1 have 
prepared this gas at least a dozen of times; have exliibitcd its 
properties to my students; and ith^is beenlepeatedly examined 
and analyzed by my pupils. 

11. In the same page, the Reviewer denies that I ascertained 

in 1810 that chloric ether is a compound of olefiant gas and 
chlorine, f refer the reader to ihy subject pnnted 

in the drat volume of the Wernerian TransactioaS^ p. 6loL He 
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•will find a set of experiments on it detailed, and my conolasion 
from them, as follows: ** It is a suhstance of a nature finite ' 
peculiar, and seems to consist of the two gases simply combined 
together.” I did not determine the proportions m which the 
two gases unite; that was reserved tor Colin and llobiquet; 
but my experiments left me in no doubt respecting the consti¬ 
tuents. • 

J%the same paper we find him using for another analysis an 
olefiant gas, which, by hig own account, contained l(i per cent, 
of common air, and the oxyg<‘i{ gas was mixed with 11 percent, 
of common air. We would like to know how he ascertained so 
preeWly the propoitiou of common air when he was in the habit, 
of operating with such impure materials.”—(Keview. p. 144.) 

I shall gratify this laudable cuiiosity of the Reviewer. I 
asceriamea the volume of oxygt’ gas in the olefiant gas by 
means of nitrous gas, employing JIaIiou's formula for the pur¬ 
pose. This volume, when found, I multiplied by and consi¬ 
dered the product as the volume tf common air mixed with the 
olefiant gas. I as<x rained by rep < cl ttiaLs the volume of pure 
hydrogen, which lolt t!ie smallest residue when detouuten with 
the oxygen gas. The pure oxygen was ohtumed by taking half 
the volum.' of this hydrogen The re''idaal volume I consi¬ 

dered aifs azote. To it 1 addctl oiv-fi^firth of its volume, and 
called the sum the volume of coiniuoii air present. Oxygen 
containing 1-1 Ith of its bulk of coaii»mn air i« far from impure. 
It contains about 92 per cent, of pure ovygeii, and only H per 
cent, of azote. With such a gas, veiy good results may be 
obtained. Indeed in many cases it i& expedient to dinui pvnLx he 
purity of the oxygen gas employed,mixing it witli a certain 
portion of common air. ’ 

12. But we come now to what tlic Reviewer seems to have 
considered as Ris master-piece,—his defence of Mr. Braude’s 
notion, that carburetted hydrogen gas is merely a mixture of 
oletiaut gas and hydrogen gas. By this time 1 dare say he is 
ashamed of what he has written on this subject, and would 
willingly barter nine-tenths of his wit for one-teuth of luy preci¬ 
sion. For Or. Henry’s paper published last sumhier m me Phi- 
Josophical Transactions has demonstrated the pocnliar nature of 
this giis, if any demonstration was necessary. Indeed my state¬ 
ment 111 tlie Atmukof Philomphfff xvi. 380, was decisive of the 
inaccuracy of Braude’s views, * That a mechanical mixture of 
three volumes ol‘ olefiant gas and two volumes of hydrogen 
should bo unilormly extricated from stagnant water in all places 
would be tiuly miraculous. #l)r. Henry found its specific’grayity 
the same as 1 had done, and that specific gravity is iucompatihle 
with Brande’s notion, as are indeed all the properties of the 
The Reviewer has mis-stated my reasoning in the Anmk iotut 
it is not worth while to put him right# If Mr, Braude chooses 
. to persist in his opinion in the face of common sense, I havd 
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sayrfl©'t|iev^ ; Lei iny arg^ and‘the 
* fexperio^Bte Hea^ on th« one hand^ and the statements 
; Mr. Brande j^d the witty observations of the Reviewer oh 
^ -^e^other, be-plSeed in jt^positiop to em^h other, and let the che- 
h^ai jndgo^Wween them 

\ With respect to lay mode of taking the specific graii^ of 
^osphiiretted hydrogen; gas, “ the Re^wer observes : “ This 
-^hfessien hetmys =poyei^^ of'ih«ention;; and ignoranc|uOf the 
Jhiethods previdnsly practised inhnch cases."—-^eview^". 147.) 
This observation; from individual, vtrho, so fair as is known to 

;, the public, ne^^ took the specific graieity of a gas in his life, 
and directed a|;s^st me/ who have determined the specific gra> 
,.f|Kity of iinore than 20 gases, with, a degree of care and accuracy 
Seldom equalled^ and peVer sur:^ssed,^had surely been better 
li^ared; 1 affirm that my method is susceptible bf greater accu- 
Ktcacy than that'Vvhich the Reviewer insinuates that I did not 
.;,/know; and this I affirm from having repeatedly tried both 
methods.. The less complicated an experiment is, the' greater 
|ls the. chance of accuracy 4 ' , 

J4. In page' M9 of the Review, ,a most indecent attack is 
iaade upon a paper of mine printed in Nicholson’s Journal, vol. vi. 
,p4 02, On the Compounds of Sulphur arid Oxygen;” This 
papejr'was printed so'-^areles^' that the meaning in several 
places It'much obscured. I’he experiments described in it were 



.’■st^mmitted are incousidemble. .fe TO I eTOployed 

-iM r^jO henevix’s analysis ofaulpfeate of barytes as a datum, wliich 
is nowlkhown to beinaccucate. When :the error thence arising, 
and whlc^b l^^^s wo^hlng to <^o with my experiments; h corrected 
(and itTs:ih anyone’s power to make the correction), the expe- 
.rimenjts related in pages 95 and 95 show tbat sulphurous acid is 
.^50mposed of ■' ; 

, .,...Sulphifr,...,.:.,:*;.*:,;.,.,..,w,...>’.48*17 ' 

^" ,, .' . Oxygen 4 ,. ,51*83 . 

//;■' So-po ' 

■' Now the true coiapoSitidu offhe now known to be; 

' ■ Bul|hur_,4 . v!/60 ■>" 

' -'.''^Oxygeri.; ■/ L'.; •,, .■. 60. -'' 

• rV' '' -’'Vr TOO „ . ■ 

, Willilie Bevjfwer t^b!^dhis rte^ii|t is ii|®i neht enough 

sW tru|b,^ waysfegut v%at I have said'^^-rmy Syidem ?'fce-t him. 
'cbmpaf*^lt,_with ^e;kte^|^aaaly^pi^-1N^ehus,,,^^ 's^e whether 
it will sufer by comj^rison,. . As ffit exp^^erits of i)avy^ 
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to which the Reviewer refers as the first which established the 
true composiUon of sulphurous acid, I am libt acquainted W'itli 
them. 

15. 1 may leave the Reviewer’s remarks on my account of 
arsenic to any reader of the least candour without being appre¬ 
hensive as to tiie result. My statements m the Sj stem (as the 
reader will find) were deductions from the expeiitnents of Ber¬ 
zelius, which I have since found nol to be quite accurate. The 
true aromic weights of arsenic and iU compounils are given in 
ray paper in the Amiali of Philosophy (New Series), voi. i, 
p. 13 ; and vol. ii. p. 129. 

IG. The Reviewer afl&rms that the analysed of Vauqueiin, 
Arvedson, and Graelm, all concur to show that the weight of an 
atom oflithia is 2^3, and that I, in defiance of these authorities, 
make it 2*25 *<—(Review, p. 150.) > »mve shown in the very page 
to which the Reviewer alludes, tiiat the mean of the experiments 
of Vauqueiin and Arvedson give the weight 2*254, which very 
nearly agrees with my number. 

17. The reiuarli upon my direc ^ns for forming muriate of 
barytes (Renew, p. l.#0) shows that the R*^viewer is not practi¬ 
cally aoquaoited with die making of this sail. , i have made it 
very often, and hkve tiled thq Reviewer’s method as well as 
olders.^ The directions in my 8y&tepi Vflnnk the best. Nothing 
is gained by keeping out tlie non of which the author speaks; 
because the munatic acid of comincice is never ficc from that 
metal. You must, therefore, heal yojir salt, and redibsolve it in 
water and crystallize, before you can get it m a state of purity, 
whatever caie you toke to exclude the iion mixed with^ouf 
barytes. During tlie last two yea»§ £ have geuerally’^paied 
the baits of barytes by fusing the siMphate witli an alkaline car¬ 
bonate, waslimg off the alkali, and then dissolving the carbon¬ 
ate of haryteb 1m the required acid, I am not sure that this 
method more economical than the other, but it is less trou¬ 
blesome. 

18. The ’dhsurditicb respecriiig manganese to which the 
Reviewer alludos (p. 150) arc absurdities of his own, not of 
mmc. 1 leave him to correct tliem at his leistHre. As for my 
account of steel, wlimh he says has long been the ridicule of 
practical men (p. 150), 1 liave only to say that I have given the 
best account of it v^hich I could. I have witnessed the process 
several times both in England and Scotland, and ha\ o availed 
myself of th) description of it published by Mr* Collier in the 
fifth volume of the Manchester Memoirs. 1 must rest contented 
ill my ignorance till Mr. Br|nidc tliinks proper to enUghten the 
woild on the subject. 

19. The sneer a^inst me (Review, p. 161) for not adopting 
Mr. Donovan’s estimatq of the composition of tie merourilw 
oxides is quite misplaced. When ^ praised Mr, Donovan's 



pt^er; Il iiid ndi'pWifr ^ tiiesq 'Mmates, T oaii make allow* 

, a^ce fbi; iefiTomi^ in a good paper. If, this ware not nladei 
' what chemicM-&^er wonld be entitled to praise f Where is the 
ehemisi who has not vety f^queiady fallen into 

'•i!jhaiytioa|':hnst^ates.? 

. ;'20. Th^'sneem at my aocor^t of ammonia could not jhave 
<^e any writer or the smallest candour. I do not attempt 
Id; rebonCile the discordant statements. My own of course are 
those which I consider as nearest the truth. Even they would 
require to be fe-examihed. The experiments were made 20 - 
years ago, when neither my weights nor my measures were so 
. accurate;as they are at present., 

21. Tlie Reviewer is ipiite indignant that I have given Mr. 
Dalton’s tsijble*c^ stifength of snlphunc acid, instead of Dr, 
Dfe’si—:(!?. 153.);; I consider Daltons, as far as it goes, as the 
Jbst of the two,. To a practical bjiemist^ such a table is in fact 
very htde use , . I find {it of none, except in the rare case of 
•having a dilute abid by me. My method of proceeding is this r 
I keep by me a '^'w pounds of sulphuric acid, which 1 have puri- 
%dby mstillatiph#. and concentrated as far as possible. Such 
apjbd has the specihc gravity T8d47, and is composed of 5 real 
acid and i; 125 water; cons^uently d|. gram's of it contain exactly 
grains;of true acid, '^can vtejgh the exact quantity of this 
actd warned wilEh as litde trouble as of diluted aoid ; 'I after¬ 
wards dilute this portion at pleasure. Indeed I have a glass 
aaeasure; gradiiiled to grains, 4 by which I can measure the 
dttahtity;ioT acid when minute precision iis not wanted. A table 
'.mmilarth that of Dr. life’s, we find of no use in my laboratory. 

;22f1^sneer about lampjc acid (p. 153) had better have been 
omitted, Mr. Dahiell havingdiimself acknowledged that tliis acid 
i| merely the acetic, and consequently, verified my opinion. 

' 23. I do not believe tha-t in the whole history of chemistry any 
thing qan be pCihted opt more .uncandid or unjust than the 
;ReviewefIs rejmarks upoh kny^paper on Oxalic Acid, published in 
the Philosophical; Tranfeachohs ./dr 1807. I did not succeed in 
ascertaining the exact proportion of water contained in this acid,' 
my method (simply heeting the acid on a sknd-balh) not being 
oapaMe of separating thewhole water. Tjie consequence of this 
was, thaf my oxalic acid bbntained watejr, and of course iny data 
deterhiining the composition I of the ^qxalates being wrong, > 
lllgir compositidhjs inacchfately stated ih my paper. ,{To cor^* 
XfiCl the error it wOldd be necessary to subtract the portion of; 
iifater which I ^wed to. remain in the acid. If, the ^viewer 

. r Theviife of the papeb^ef not depend nponihese nudierical 
analyses;^ I It cohjfearns a; great deid which I have 

apdomd^^^vaUed aU edib^ils of my System Pub- : 

hshed sipce 18 #? I may menpm hh^;^at Iferard: wrote a 



' paper on the soon after ns^, ah<i ;^\purpDse4o rec¬ 

tify iny analyses’; hnt his results deviale as far lrom thjc^iitha^^^ 
mine, and obvl(^Iy jrro^ the sanie caii^. . 

Tlie allega&n %;the Jlevi^er, that my analysis nf oxaliC 
acid was inaccnratfe because .my oxalic acid still retained 32*5’ 
per cent, of water is disgracefnlly unjust. He must have known 
that my ^periments w^remot mad^ npoiJ oxalic acid, but upon 
a dry oxalate. ,No water existed in the acid as I einployea itj 
andj therefore, mme Was to be iJ^uped; My near approach to 
truth in, these experiments,, notwithstanding: nuiuerbus dith- 

culties attending my method, aSbrd nnequivocsd evidence of the 
great care employed in the experiment. , . 

I may mention here that Berard in his paper denied the 
existence, of binoxalatb^of, sttemljian. l^ ’have fmquently formed 
tliis salt since, as welFas birioxaJate of barytes.; They are jioth 
crystallizable and well defined salts. ', . , 

24. The Rei^wer's observations on. niy analysis :of chloride of 
lime (p. 150) are so ridiculously absurd; that it would be waste 
of time to make a seribus answer, 1 them. Ilpes he know so . 
little of this substance as td suppose that, cblomte of lime ever 
does or can enter as a constituent into it? ff Jhe thinks so, I 
would advise hiin to try a few, experinaents on the passage of 
chlr^ine gas tlirougn dry lime. . cute his petulance, 

and give him some, information ou .a Subject about whicb he^ 
obvioussly knows hdfoing. J,' j. . , 

26. Ti\e Reviewer’s remarks'i^;about, the quantity of muriatic 
acid gas a1)Sorbed by water (p. l'57) 'am:as iisna| very Witty; but 
the Wit does not affect me. I, have giy<m- the result of my expe¬ 
riments. Let him repeat them,„and show them to be 
and then sneer away and welcome. •Till then I sbelflmly 
that it is easier to sne^4han tb experiment., , \ 

26. The Reviewers Remarks oh my account, of the mode mT 

preparing chlortKjyanic acid shamefully unjust. , , 

27. I have now noticed all ;the Reviewers attacks bpon me 

for want of knowledge, which ,shem entitled to any obsetyatiop^ 
with the exception of two, whabh I cahnot with propriety pass, 
over in. silence. I must still, .therefore, request the,^reader’s, 
indulgence fora short time before J conclude. FsnaU fiiht quote,, 
tfee following paragraph from the Review *. . 

“ Mineralogy, which hpw. begins tq^ assume, 
aspect pf tlie other payt|i of natumi tiy tlfo mbom^ of; 

i Werner^ Hauy, idohs> and Jameson, is here expbited in a tfuly - 
chaotic state.' He lms no allusma wlntWer tb Ibe ndimal his- 

the study of^ 
'enabling a' 
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r/ters* We €a4 tt*e/s^me cE^jpter,'& the same, w ia the 
.. former editio|^?||tit reifoer^e to M¥. Jkm^ which is 

i now suppres^^. - The only oteervahl# alteialionj;. indeed, in his 
presei]^ arti^e pn Mineralogy, is die msureof Prof; 

. name wherever it formerly occ,Brred.'’-T*(Re\dew, p. 166-) 

The airan^ment of minerals which I have adopted iU that of 
Werner,, with a few sl%ht alterations ^ fit it better for a chemi- 
‘ cal work. If.it be a chaos, thfen the same term may be applied 
; to every sys^m of /cmneralo^y which has hitherto appeared^ 
w How far the EevieweSr^s statement, that the Mineralogy in my 
eixth edition is just a reprint of that in the fifth, the reader will 
be enabled td Judge wh^ I inform htin that it.^ntains no fewer 
than 38 new species, ^e names of which I shall here subjoin for 
r the Reviewer*s satisiactioh i • ■'5,’ 


.Tui^noise, 
i Peliom, , 
Colophonite, v> 
Helvfc, , 
Eudysiite, 

•: Aliophanite, ' 
Basalt jasper, 
Spherjafite, • 
Kaiph^tte, 
Mesolite,' 
.Skoleaatieii , 
■'Petsdih^f,/■-. 
."Oieseclite, ■' 
*Amb!i^mte,, 
CatanSoSSi 
Calaoi^^' 
Baikalfte,. 

■ Fassaite, 
Polyhalite, 


, Biicholzite,. ! 

Paperepal, , 

Eucamte, ■ 

Tenhamtite, 

Selhniuret ofOppper, 
Bismuthic carbonate of copper, 
Titaneons iron ore, 
Sulpho-arseniate of iron, 
Skoroclite, 

Enebelite, /- 

Carbo^silicate of mg^aiiese, 
Glance nickel, • f' 

Wodan pyrites, 

Arseniate of nickel, 

Antimonial sulphuiet of lead, 
Arsenio-sulpbnret of lead, 
Andmonial arsteniale of lead. 
Tungstate of Head, 

Altiimnate of lead. 


Besides'theie new #^ies, whiclv-ccaistitute no trifling addi¬ 
tion, I have changed.&e pdsidpn of a; considerable number of 
species, rectiffed lie de^tiptipn of mom than two>thirds of the 
whole, and added mai^ hew analyses, ah indeed that had come 
to my knowl^ge. t ^nceive, therefore,'that tlm attention 
which % paid to this picf wor^r atm the improvements 

introduced into it, are ^uch niore cohildemlde than #uld have 
been anticipate^!. Inst^^ of r^asure, therefore, I was entitled 
to no small de^e ofpralse-;-' :v " 

Wi^.resj^i^^ fhe?h|'steippf^ohs,Jw^^^ been,adopted 
by J^eson in his last dftifimi, | iha^ Confess myself ah incom- 


Genera], and' 
honour to 


ioies,'''ia'Cl 
jfcO ' 



#^Wli^“|he halbpr did me the 
the account of. 
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the metliod pubUshed in the Edinburgh Journal; but. neither of 
these accounts puts it in my power to understand the nature of 
the arrangement.. Mr. Jameson’s last edition is a cypher with¬ 
out a key. Under these circumstainoes, I thought my self obliged 
to omit my referenpes to Jameson^s System. I coidd not 
refer to the old edition after the aufcor had published a new 
one; and I could not refer to the new edition, because I did not 
understand it. Thus pircup^tanced, I thought the best thing I 
could do was to refer id -dioftman^s Mineralogy, instead of 
Jameson’s. It contains the Wernemn descriptions in the very 
w'^ords of Werner; and is the original from which most of Jame¬ 
son’s descriptions are taken. , 

But even if I had understood Mohs’s system, I question if I 
should have adopted, it, because it is not adapted to a chemical 
view of minerals. If Mohs succeed in establishing an artificial 
system which will enable the student to find out the name of 
any mineral of which he may hap]'''nto have a specimen, he will 
perform a very useful task. !But sui'cly it will not be said that 
the last edition of Jameson’s Mineralogy is in this predicament. 

In a chemical treatise, the composition of jninerala is the 
most important point. Now Mohs has not paid any attention to 
tli(k composition of minerals, b£t has b.^?en guided by something 
respecting the crystalline shape wllich he has not put it in our 
power to understand. 1 shah give one order as an example, and 
1 select it the rather becausi^ all the minerals arranged In it 
are chemical cpnipbunds. 

OuBER VL—Baryte. 

Genus L—Xerilf ^par. 

Sp. 1., Sulphate of lead, 

• 2. Molybdate of lead, 

' 3. Chromate of lead, 

4. Phosphate of lead, 

6. Carbonate of lead. 

Genus it^Hai'^BorpL 

Sp. 1. Carbonate of barytes, 

2. Stdphate of barytes, 

3. C^bonate of strorttian, 

4. Sulphate of strontian. 

Genus HI.-—Tiijwg^ew. 

Sp. 1. TurigsKhte of lime*. 

Genus , 

,Sp,l.'Sihcateof>;pne,,,-';"^‘/^ , . 

,Vf 2. Alihydroua tale ofismc* 

■ 3, Hydrous oatSonate ofzhm. 
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Qn^TDsV.-^Red Manganese, 

■; Sp. 1. Silicate of manganesev 

; G|en us VI.— Sparry Iron. 

Sp. 1. Caibrinate of iron. 

Now I appeal to every re^er wither a cfeemist could adopt 
sucli au arrangement. All 'niinw|l«are probably saline com¬ 
pounds, and Berzelius has a considei^bie way to prove 
this; but I dot not' consider mirieralogy as yet ripe for a true 
chemical arrrangemeiat. ’ Much kboiir must still be bestowed 
upon the chemical analysis. I ■ have been occupied with the 
zeolites occasionally for more than a year, and the 14 or 15 
minerals which I have already analyzed have given me much 
additional infomatiorii—enough to enable me to arrange my own 
cabinet; but not to publish a syHematic arrangement of even 
the zeolites, f would still allow the Wernerian arrangement to 
remain^ were I to puWish a new edition of my System to-morrow. 
By the united exertions of chemists in every part of the world, 
a true natural arrangement of mineirals v^ill, by degrees, be 
accomplished. Rutf\stma knte is an excellent adage, ofwjiicli 
the .Reviewer would do'we^ to avail himself. 

The only other point to which I think it will be necessary to- 
allude is, the animadyer^ons Of the Reviewer on my chapter on 
the analysis .of minerals.* He, ha8:pomted:o:ut one two typo¬ 
graphical errors, and invented as many more. This chapter 
‘ waT^tten nearly 20 years ago, and consists chiefly of speci¬ 
mens, of md mode of aii|lyzing minerals taken from the best 
analysts. Since that time I nave repeated more than once 
almost every analysis contained in. it I pould certainly have 
improved it somewhat; but to have given accurate formulae for 
the analysis of eveiy mineral is still beyond our power. A pre¬ 
cise knowledge of tne atomic Weight of every constituent or the 
mineral kingdom is an esse.atidl preliminaiy,, This I have been 
acquiring only ^ihee, my sixth editiph was published. Even at 
present my knowledge is incomplete, some very essential atomic 
numbers being still wanting. We lie under very great obliga¬ 
tions to Klaproth, and Budhdlz, and Vau^ueliu, mi^eir nume¬ 
rous analyses of minerals. They bave'greatly eplarged our 
knowledge of the mineral 'ltmgdom; while ihey h%e invented 
many methods of .analysis, which have added lUtich to the 
resources of ' the. ppapticaf ;-^heim But^we still, require more 

accurate'methods than thosb which jthese chemists were, 

satisfied, before ,;we. can .acquire that precise knowledge of the 
composition of rniamrids which is requisite for an accurate che- 
inical arrangement*Inwards destm^hl^ 0 ^^ I have 
turned a gr^ilt dealipl 1%. ^^ntioi^ «md hai^Cntrived a variety 
of methods for ,‘b^ging the. art ,^f .anaiy^ the requisite^ 
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degree of perfection. Some of these 1 have nccasionaliy pub¬ 
lished; and I am not without hope of being able, in the course 
of time, to lay a practical system of chemistry Ijcfore the public. 
One i>art of this system indeed, that which rehpects tlie gases, I 
have nearly completed. But salts, metals, and lumeiaK, piesfnt 
so very extensive ^ field, that I am apprehensive h st the life of 
one individual should be too short to tiaversc the hole ol it. I 
take this opportunity calling the attention'of chemists to 
the importance of such a desifable object. The joint labour of 
many may accomplish with ease what would siirpass the mo'^t 
gigantic efforts of a single individual. 

Thus have I fiuishetf my remuiks on Mr. Braude’s Review oJ* 
ray System of Chemistry. When 1 perused it foi the first time 
with attention in the month of February lust, the impression 
which it left upon my niind was, tliat many of the unimadversionis 
must be well tounded. They are i»mde with an air of such con- 
fidcMice and plausibllu v that they a well calculated to make an 
impression on tlic leader. After having fl is investigated them 
one by one, 1 am amazed to find how very few of them have any 
justice in t bom, and letl fully confident that eVfery leader win 
participate lu my a^oni.slmient, *iiid agree with me that a more 
uucftndid review has scarctly ever appeared, and that it fixes au 
indelible stigma both on the efUtor and the auUior. 
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Article 111 . 

« 

Experiments and Olseroafhm on the Meshtame of Water, with 
Remarks on the Apparatm. By Col- Bfiauiby, FRS. 

(To the Editor of the Atmah of RhUosophp.) 

DEAR SIR, Suau:y Heathy Manh 4,1822. 

In the third ^volume of the Annah of Philosophy, Dr. Thora- 
fcon published several of the experiments made "at Creenland 
Bock., between the years 1793 and 1798, on the resistance of 
water to variously shaped bodies. Among these were the direct 
and oblique resibtance of two square iron planes, whose uiiitctl 
sutfaces measured 2*972 superficial fi‘Ct, the centre of each plane 
being immerpod three foot beneath the surface of the water On 
reference to the original papers, I am persuaded that an error 
was committed in placing the planes ohliquelj^ to llie impulse-' of 
the fiuid, instead of dirauushing the angle ol incidence from 60 
to 40 degrees; for it appears that when the plant-s formed tlie 
angle of 60 degrees with Iheit path, the motive weight of 131 
pounds jiroduoed a velocity of ‘>576 feet in a second, and that 
tho same weight gave exactly the same result when the planes 
obliquity was reduced to 40 degrees. That this statement is 
incoiTect is proved by n‘motive weight of 33 i p6uuds, wliieli, 
^ when the aijgle was 50 degrees, drew the planes with the vclo- 
city'Tl^ feet per second, and at an angle of 40 degrees, 
2,306 feet.'** In consequ5i|pcc, in the annexed Table I, 1 have 
rejected the experiment at the angle of 40 degtees, and com¬ 
bined those at ^ other angles, with some experiments not pre¬ 
viously inserted in the Annals, The experiments were rediiceil 
to the same velocity, six feet in a second, by finding the expo¬ 
nent m of the resistance; according to tins formula, m = 

i^! v"r§ri» ^ ^ representing the motive weights 134 and 

33», and V andc the corresponding velocities. By calculating 
the exponent m for evei^ angle of obliquity from 90 degrees to 
10, nine values are obtained, the mean of the whole is 2*0161, or 
somewhat greater than the square of the velocity. The expunient 
m bei^ found, tlie various resistances the planes mot with at 
the different angles of incidence, and moving with different velo¬ 
cities, are reduced to the same velocity six feet per second by 

making R ss r x and tb-<t motive weights calculated by 
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resistances fybm 9() : to 30 de^es. At this aogle the numbers 
are nearly the; resistance being ,rather greater; afterwards 

the sines again excee^d the resistance. This comparison might 
have been more readily made by diyi^ng all the resistances by 
the greatest resistance, and un<ier fhe0 Ratios placing the natnml 
sines which are to be found in‘mainy books of logarithms. 
These numbers and their , squares are also inserted, and in *no 
one instance do the e^eri'mented resistances coincide with the 
sqnare of thfe ,,siae. I^e reduced ..direct resistance when com¬ 
pared with the 'plane*^ reslst^ce at six feet in a second, see 
IWe IT. is in- excess 2^ i^ounds. .This disci^pance, may be 
partly attributed to the larger'surface of the two planes, and 
partly to subsequent improvehients of the apparatus with which 
the expcriinents of Table 11. were made. - A, motive weight pf 
42,886 pounds, according to the^experinients ip that table, woidd 
produce a velocity of 6,587 feet per second. > 

Two circumstances-aftecting ti e oblique resistance are the 
negative pressure and the accumui«iiqn of the fluid on that part 
of the-plane on Which it first strides; thats ich an accdmulatioa 
takes place is well known to practical men from the greater 
stress of the weather brace above the lee one* of square sails 
hoisted by the middle, and forining an acute angle with the 
wind’s, direction. This fact 'is exemplified in the custom of 
slinging the yhrds of lugeers by the thirds, by which one-third 
of me yard is before, and two-thirds behind the mast,„ and an 
equilibrium of the pressure of tlie wind is produced. That non¬ 
elastic fluids produce a similar effect was clearly showm in the 
rudder of the vessel built under the inspection of Eart 

Stanhope. His lordship, with the View of lessenifl|5ror rather 
annihilating, the labour of tbe hel^man, caused the pivots of 
the rudder to be inserted in the middle of the upper and lower 
surface, but on trial to produce the dpsired equipoise, it became 
necessaiy to shift the Wxis a tlflrd of the rudder^s lengdi, reckon¬ 
ing from the foremost extremity. From theste; obseiwations, it 
appears that the oblique resist?mce of a plane, consists of four 
parts, the impulse, the friction^ the minus pre^ure, and an accu¬ 
mulation of me fluid bn the fore part ot the inclined surface. 
That these experiments are superior to lany yet published may 
bCdinferred, without arrogating any great raeflt to those who 
made them, from tim Um of the expenmented bodies, and to the 
accuracy: pf the apparatus which measured the velocity of the 
moving bodies to a sm0 fraction of a speond^ a circumstance 
essentially necessaiy to obtain, acdur4e resists. It, is most 
desirable that experiments tiiis..,kind should be rep^atp^; and 
1 anticipate vdth much pleasure (he, phblishins of the second 
volume of Hydraulic . Bxperimenis made at j^hie Mines, in ^ 
Sweden, under , the s|fpiitific ..'qnd abl^'iSianagbmentof Messrs. 
lagorhjelm a# Hallstdmus, |V the Spence of tiie Mmeral 
.Society. - 
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favour to insert kof experiments oft tHd Sirecf lesistance of 
water to ft .plane one foot square, and immersed ^6 the Aean 
depth of six feet, but owing to an inadvertency in cdpying the 
eighUi colfttnn, entitled ^‘JSxponenU.of the Minue PreSsure/^ 
wa^ erroneous, and, therefore, expunged. I havp now-the 
pleasure of sending another, Tabje 11 j whidii does not materially 
differ from the former, excepting in the last, column* The first 
Cphtained the resistance of ft square plftne; tire present, the mean 
resistance of a square and round,plane, eftch containing 144 
square inches, «r one simetficial |tOOt,< 

Column 1 cpni:ftins. uie, the, planes through the 

water in feet per second; , ■ 

ipplumn ^S, columns of water, the base of each being one foot 
square, and the respective altitudes equal to the .Space through 
which a heavy body must Tall to ftcjquite the welocity of one, 
two, or three feet, ^c. in a second. , 

Column 3, the weights of the different columns of water in 
lbs* avoirditpoise, 

, Column 4, the mean resistance of the two planes in lbs. avoir- 
dftpoise. 

Column 5, the difference betvy'een columns 3 and 4, .>*■ 

' Column: b, the minus pre^ure found by experiment. * . 

In Column 7 is set down the exponents of the minus pressure. 
These exponents are found by calculating tlie various values of 
m answering to one and two feel, and the corresponding weights 
•1§16 and*b075; fhen two and three feet, and the correspond¬ 
ing, weigh4?^*6075 and 1’2P^3, and so on as far .as 12 feet. The 
mean v&ue^f the eleven fe^ponenfs, 1,7646, is then used, and 
the table extended to 20 feet; but the satne reliance is not to 
be placed upon the resistance of velocities exce^irig 12 feet per 
second. 

The minus pressure is thue determined: Figures 1 and 2 have 
the same fore andi middle parts ; the; bows or foremost extremi¬ 
ties wedges each pbKque side, raeaS'iiting three feet, and the base 
one.foot; the middle parfcift cube one joo£-square the stern or 
hinder part of fig. ,! is likewise a wedge .ivhose oblique sides 
exceed the foremost by one foot and six inches, these sides' 
being four feet and six incites long. It is evident inspectlhg 
the two figures, that as.lhftir fore and mid^e parts,are-similar, 
the difference of resistance, after deducting the friction of the 
water (which in all pftses,,tbe piftnes excepipd, has been, done), 
nit®t proceed from fh'e fbrin of sterns. The experiments 
made with these bodies, 1 and 2, ate contained in Table 3, To 
corroborate the above ekpefithents, solids 3 and 4 were em¬ 
ployed; these, like the former, ,bad, the..sftme fbjftf ft»d middle 
parts, the bows circular, ^,nd the centres. wbical,15ut in fig. 4, 
the wedge stem end was takeJ^away f therefore, the variation in 
the resistance in this case, as in the former, proceeds from alter-’ 
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ing the experiments ipaade with thes 

bodies^ 3 antt|4>a^,contained m Table 4, and showi Jike the 
formet, a cobSi^erabie increase of resistance. The minns pres* 
sure found by, these last experinaents is set down in TaWe 2. 

• The minus pressiu'e thns a&<^rtaiued rests on the suppositloir, 
that a wedge "whose oMque mdes ex^^ds tlie width of tbe base 
four times and a half devoid ©f that “kind of resistance. To' 
clear up any doubts on this subject, experiments were made with 
bodies h, 6, 7, 8, 9, lO f f|]ie stem ends of solids^d, 8, 10, were 
shorter than those pf 6, 7, Hj'the oblique sides of these mea¬ 
sured in length ^hree f^t, and the oblique sides of the others 
four feet and one half.. VTable^Vh, 6^ ,aj>d 7, conlain the experi¬ 
ments, with these figures, and justify the conplusion that the 
minus pressure of those solids that have the longest after extre¬ 
mity is so minute that it may be considered. as notiiing, and 
consequently rejected. . ’ - , 

By consulting Tables 3 and. 4, it might be concluded that of 
all the variety of forms of which the =tem end is susceptible, the 
most obtuse woiild have the greatest minus pressure. To prove 
or disprove the justness of this inference, the resistance of solkW 
11,12, 13, weie found, tlie last being the same as figure 2, that 
is, witli a square stbra. Fig. 1^ is ;.he same as fig. 8, ttiraed 
end*for,end, or the bind part made the bow and vicevers^; but 
the stern of fig. 11 is an equilateral triangle. The result df these 
experiments is set down in Table 10, and it is v.ery singular that 
ail equilateral triangle so far frdai diunnishing the minus pres-. 
sure, augments it; and, on the contrary,' a semicivcxilar aftet 
body diminishes the minus pressure. . Tno effect of joining 
equilateral triangle to the base of •i.n, isosodes x«»&:iderohly 
augmented the resistance near the surface, as win appear from 
the following experiments ; A vi^edge 43feet in length, 4*75feet, 
ill width, and 1,S8 feetin depth, and liearly immersed, required 
a motive weight of 395^ pomida to draw it 12 feet in a second 
through tlie water by the veirfox. On the addition of an Equila¬ 
teral triangle to produce the .same velocity, 470 pounds were 
requisite, being an inbrfease of 74^ pounds. That the shape*as 
well as length coatribiited to-diminish the nagntive pressure 
•appears by couiparing'the rhsult of fig. 12 with fig. 11, as con¬ 
tained in Tabfo The minus pressure pf fig. 9 being nothing^" 
it might be expected that the plus pressure or head-resistance of 
this figufy.would be ,tbe. same ai the weight of . water contained’ * 
in Corumti 3 pf Table 2 j hiit .ofi exatfiming Table 2, the head 
resistance is Sjcqafier; consequently the plus pressure increases 
in a less ratio than the squa^iaf the velocity,’': ' * , , 

Some observations on ihd* ske of the 1^ and the difficul-~ 
tics experienced in ihahing thp expedtoents, may not prove :; 
unacceptable tP those who hereafter en|^e in; a similar employ^; - 
meat. It is recommended thatHhe of the bodies who8.q' ' 
.resistance is to be dete^mied, fdmuid,if square; not exceed one 
' ' '-t V; ■' -.-Ni;’, f---' ' 
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foot in di;ameter; at first sight it might a^paar th^ the larger’ 
the surface,, the fiifbre accurate the expertment,fv^hich, though 
true in theory, iis %ise in praetico, for tai^e solids boiOi by bulk 
and weight became unwieldy, and consequently, difficult to 
'manage f and when experiments were to :be made beneath the 
surface of water, considerable trouble occurred in accurately 
placing, and firmly securing, the immers^ body to tlie conduc¬ 
tor. ' when practicable, only one bar should be used in attaeh- 
iiig the upper a<nd lower bodies to each other; the shape of the 
* bar should be ^liptical with the transverse or longer diameter 
parallel to the cpntre line of the experimented bq4y» This form 
of bar is advantageous on many accounts; it meets with less 
resistance, is not so, liaWe lb beud from the impulse of the water, 
and answers the purpose of a rudder by a smml alteration in its 
parallelism, which, without affecting the accuracy of the experi¬ 
ment, will prevent the conductor from deviating with its attached 
solid from the intended course through the water. If would be 
a further improvement if the tremulous motion of the iron bar 
Caused by its elasticity was, prevented, which might be done by 
placing me bar in' a metal, case, and filling up the i^acuity with 
melted lead. The part of the bar which passes through the con¬ 
ductor should be circular, that the figure attached may be 
placed accurately by turning the bar; and a mark shouhS be 
rnade on the bar, and another on the upper part of the conduc¬ 
tor, which , ought to correspond ivhen both are truly ,adjusted. 
At the bottom of the bar,^a concave screw is cut, which fits into 
ohC of a contrary description that projects from the solid whose 
^resistan^is to be found. To prevent the bar from sinking, and 
being i^^*<hen necessafj’ to detach it, the upper part was 
foteied into aliook, and to'^tliis was fastened a Kne, 

One of the principal reasons for recommending one bar in 
preference to two, originated from the loss of time, trouble, and 
vexation, in the year 1796, prbceeding from the use of two. 
Many of the experiments made at that time were so extremely 
discordant as to induce a belief that the particles of Water when 
once displaced did not arrange themselves in the same manner; 
but on reflectibii it was thought that the bars which were cylin¬ 
drical, one inch and a half in diameter* and six feet asunder, were 
sufficiently close for the eddy water of the foremost to affect the 
resistance qf the hindermost, which, on a fiirther .separation of 
the bars to nine feet, was found 4o,be the case,; at the same time 
it was deemed adviseable to alter tlie .shape from a circular to an 
angular figure. Intoaking experiments of this kind, it is neces- 
' sary to have a Considerable length ^of line to draw tiiie figures by. 
To avoid the inconvenience of a nigh mast which, if a single 
pulley was used, .would be unavoidable. A sys^ni of pulleys 
was adopted, and it wm found from experience that two double 
blocks answered the purpose exceedingly well. The sheaves or 
wheels uf llie block were not placed in one shell, or side by 
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side, but un4^^ eatsbi^ii^er; aad the lower sheave of,the block 
fastened to the^'top of the mast , was snialler, and the uppermost 
sheave of thd lower or movable block was also the, smaller. 
By this arrangement every pai^ of the line was parallel,, and the 
uncertainty caused by the mdtipn of the line against the sides, 
of the frame avoided. The diamO^rof each of the larger wheels . 
was ten inches, and that of each of the smaller, seven inches'; 
and for the sake of lightness and app^rance; tiiey were, inserted 
in iron frames; put togethaic with nuts ^d scrOwa^ for the conve¬ 
nience of taking to pieces. A,double cjrlinder would answer the 
purpose of a s^rstem of pulleys; but so much inaccuracy is 
caused by die frictipn of the hue in wmding as*to exclude this 
contrivance. ' ^ . 

The shape of the conductor represented by figure 14 is prefer* 
able to any other. The total length 26 feet, each oblique endl 
six feet, the depth one foot, and the breadth one foot nine 
inches to two feet; the middle part was excavated within an 
iuch of the bottom, sufficiently caj^^icious to admit a quantity of 
iron or lead ballast to sink it, and its attached body within an 
inch or somewhat more of the surface of the water. To prevent 
any alteration in the trim, the wa''=ir should haye access to the 
liollow by means dl' sraall hdle^i, iu which the. ballast is stowed. 
The at^ched body or solid, whose resistanc i is the object of the 
experiment, ought to be rendered heavier than water by insert¬ 
ing cylinders of lead, so placed that the ceqtre of giavity u|ay 
be at the place where tlxe bar is inserted. 

I^rior to the commencement of each day’s experiment, the 
conductor, with the attached solid, should be weighed ; that is, 
as much additional kno^u weight placed on th^^snductor as 
will sink it level wifli the surface of'OTe water, 1% on kisecond 
day’s trial less weight from the absorption of water is requisite 
to ‘sink it, balliJst must be taken out. i The .conductor is perfo¬ 
rated in the middle, and near the commencement of the oblique 
istern, to admit the bar. • A minute alteration vrhen in motion of 
the horizontal position of the; conductor, frorii the resistance of 
the water to the under body if made evident, by the water run¬ 
ning above tlie thin edge or the bow dr forepart? The edges of 
, the bow and stem should be protected from injury by thin pieces 
of irotli. The correct velocity, or the true resistance, is the latter 
part of the course; and after the line which ^yes morion is (if 
immersed during the. run) above the water, ;4tte;ntidn must be- 
paid to this circumstaUce, or hp accurate result can be expected; 
for die error will be in the'compound ralip of the length and 
velocity of thk line which m muontact with the water. • 

I remam, 4ear Sir, trply yours, 

' MA'itK Bii^upoy. , 
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with Remarks on the Ajtparalus, 







‘ Figure IS. Figure 13. 
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Article LV, 
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Tabulaf View o/* a Meteorological Journal l^ept at Lancastet. By Mr. John Heaton. 
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D.*« Reply to C*s Observatiotts 


[ApRit, 


Article V. 

Reply to Os Ohservatiom on Mr, Uerapath’s Theory, 

' (To the Editor of the Aunals of Philosophy,) 

Ip you IbinVthe following ani^cr to C.'s observations on Mr. 
Herapath’s theory wortliy of a piaco in the Annals of' Philosophy, 
it is at your disposal. I atn fcjir, 

Your obedient servant, B. 


** He who has published a theory on any point in philosophy/’ 
your correspondent C. gives us to understand in his attack on 
Mr. Herapath, “ has no right to complain ** of any observations 
tending to expose its fallacy ; and from the mode of his own attack, 
we may, 1 suppose, add, in whatever manner they may be made. 
Without inquiring into the soundness or propriety of this new doc¬ 
trine, we may with justice atfimiv that when a man sets himself up 
as a judge in scieutitic matters without being fully compete..t, and 
acrimoniously attacks the theory of uaoUier without well under¬ 
standing it, or the subject, his exposure is all he ought to 
expect.” Should it appear, as 1 think it will, that C. has done 
both of these things, he will, theicfure, have no right to com¬ 
plain of the following observations ” in reply to his. 

C. sets on' with an obs’ervation well calculated to give us a 
high opinionVf his inductfve accuracy. Mr. H. had said, “ It 
is impossible by correct reasouiug from false jirinciples to bring 
out tiue couclusionb.” The axiomatic evidence of this position 
no one, I think, can dispute, if what is evidently implied be eon- 
siclered ; namely, iliat the reasoning as well as correct must be 
complete by including all the circumstances which bear on the 
case. But C. say6, In imatmeruble instances true conclusions 
may be brouglit out by correct leasoning from false principles. 
It; for instance, the cnors ou each side should exactly compen¬ 
sate each other, the result will be correct, though the foundation 
be erroneous,” So then correct reasoning must contain errors; 
that is, 1 apprehend, truth must be enor. Of course, by parity 
of argument,reasoning must contain no errors, or error must 
be tri^lh, and wrong, right. Is it not a happy thing Newton did 
not know, or did not believe tliis How is it after so conclu¬ 
sive an argument,” C. thought it necessary to continue his 
^‘observations?” Would not this “ beautiful reasoning! and 
invincible demonstration ! ” at once crush the whole of Mr. H.’s 
theory ? What does it ihaf ter about their having no connexion 
with the subject ? C.’s reasoning has the distinguished excel- 
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lencie ” of disproving equally well not only tbe thing he would 
wish, but every thing else, whether connected with it or not. 

Alluding to the loss and development of heat in the changes 
of state, 0. objects to Mr. H.’s theory of heat by mouon, 

“ because heat may for a time become imperceptible, and again 
be developed, without being destroyed ? If, thorefoie,” says C. 

“ heat and motion be identical, motion cannot be destroyeH, 
which the experience of eveiy day tells us is untrue.” Ifeie C. 
would plainly charge Mr, II.'s theory .as being* incompetent to 
explain, nay, as being repugnant to the phainomena of latent heat. 
Wow observe, Mr. if.^s '* Ineory of the Changes pf State and the 
Concomitant Fhainoraena,” in which the sulqect C. alludes to is 
copiously explained, was published in the Annals for October; 

C. in his Observations,” dated nearly a fortnight afterwaids, 
tells us he had seen this very number of the Annah, and of course 
this very expluiiatioii, for the want « t wliich he gravely tolls the 
world Mr, ll.’s Uieory is defective. Perhaps 0. s creative talent 
can give some acceptable form to this nondescript offspring of 
his fertile invention ! If thii: cannot lie done, t'. will find in the 
December number th niathematicu \iws of the dr hcl he coin- 
]>laius of nunieiieally oonfiuned by the einuiMuents of lire, 
Thomson, Ddlton,‘Southern, Watt, Black, &.r. Probably the 
cxptti#ienl5>i lestimonu's of these philosophers may induce a 
conviction of the validity of H.’» views, which, it is lobe 
hoped, (J. will have libeiality enough to acknowledge. 

Speaking of the gravjfic medium ikIucIi Mr. II. confesses to 
have adopted fiom Newton, V. says: “ S/toiv me this fluid; 
prore its existence.” In the name of coinmon-seiise, and of all* 
that IS reasonable, who, besides 0. ’^;(:)uld htivt made so nnac- 
cunntabie a request/ What leply coftld C. expeiif from Mi. If. 
to such a demand but this very natural one ? ^how me your 
one 01 two fluids of eU'ctncity, of galvanism, and of niague- 
lism; show me youi favomito fluid of caloric; show me those, 
o) either of them, and by the vmy sami ineaiis I will show you 
tilt fluid you desiie. Prove the exisbnice ” of attiactiqn, and 
by that ideutical method, or those ideiitwail phainomena, 1 will 
‘ piove the exisleuce’ of my gravihc fluid. “ Besides,” Mr. II. 
.might add, “ i will do more ; 1 will ‘ prove its existence,’ as I 
have in p. 413 to 415, Annals foi June, by oilier pharuoinena to 
whose solution you emmni apply the Vulgar notions of atirai*- 
tioii.” 'fliis would be the natural lejily of Mr. H. or of any one 
to so unexampled a demand. But the oddity of this odd request 
is, “ Show in'* this fluid.” Surely C. does not require 1^1 r. 11. to 
make this fluid visible? He docs not wish, docs he, Mi* II. (o 
catch and bring to him a ualueless being, a few pditicles of a 
fluid, which Newton says is so extremely subtile as to he able to * 

K nvade the pores of the densest bodiet with the utmoi't facility? 
'such be C.’s desire, I feel persuadcd'Mr. II. will readily under- 

u 2 
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take the task, if it he only to satisfy his incredulity, provided C. 
will show Mr. H. how to succeed. 

Accuracy, it seems to me, should be rigidly adhered to iu all 
discussions. An author should never be made appear to say 
what he has not. In more than one instance, C. has, I think, 
not been Qver delicate in this respect. At present, 1 shall 
adduce an example which will serve as a specimen of the rest; 
and lest there should be any mistake or difiiculty in turning to 
Mr. ll.'s opinion, I shall place right against it one or two quota¬ 
tions fiom his first paper. ' 

** Chfotationsfrofn 

C.’s Observations on Mr. - Mr.IIerapath'spaper, 
iierapath’s Tiitoiy,” .hmals for April, 18‘J1, p.279. 
for Dec. 1821, p. 420. Tberofoieit appeared to me 

that the ultimate atoms ought 
to po^.bes)> two properties m 
” direct coidrariel^, hardness and 
elasticity.”^ 

“ But whether the atoms he Si/toi. Prop. 11, p. 28/) and 
elastic or hard,'//tfr/i/j; ;wo- 280. “ Hai'lnehs and softness 
peiim of elastic bodies which ' are diaiuclneally opposite-pi o- 
Mr. 11. im attributed to ihetu." peitu s, nudebnUcii^h ndlluug 

but ail active kind of wjttiess.’' 
“Toaigue*^^'*^is to abandon the 
defiiiitiou of hardiichs^ and to 
adopt that of elaitit It If, which 
has no unmexion whatever 
with it.” 

See also Mr. ll.*s Defini¬ 
tions, p. 282.^ 

lljcse quotations exhibit too marked a contrast for coninu-nt 
to increase. It will exercise C.'s ingeuiiity to identify them; 
out it 18 to ht hoped has not taken advantage of an anony¬ 
mous signature to say what w’ould press too heavily on the cri'dit 
of fl name. 

C, speaks of Sir Isaac Newton, and insinuates to the world 
that Mr. H. is trying to overturn him. Except in the absolute 
equality of reciprocal attraction in the planets, which Newton 
deduced merely from analog), and of which no proof whatever 
can be furnished, there is no one phamomenon in which Mr. 
Herapilth does not perfectly agree, with Newton. Indeed Mr. 
n. is almost the only plnlobopher of the present day who has not 

.* Mr, II. lias writtep sgftnciiis, but iiuircdutoly l>efiwe he tells ua that ‘‘c|at>lluty 
ts noilung but active boftness; ” aud he now, then fore, uw softncBS instead of claittoty 
t ’’•fly to make, the contrabt the btifcnger. 
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arrogated io himself the liberty, ontlie most trivial groundfi, of 
opposing that great philosopher; and it must bi* no little grati¬ 
fication to Mr. H. that wlalo his discoveries fully confirm the 
views of that illustrious man, they have so stable and inde¬ 
structible an authority as that of Bacon and Huwlon. But since 
C. opposes Newton to Mr. IT. I beg to ask him on what giounds 
he does it? Is it on the doctrine of heat i If it be, he must 
excuse me for publicly telling him that Newton’s and Mr. H.'-' 
views of the nature of heat Cviiucide^ they bc^tli conceive heat 
to consist in motion. Pcrhtips C. who lakes great pains to 
appear to know something of Newton’s woiks, is not aw die 
this. Tiiat he is, by his observations, unaerfuamted with it 
tliough one of the commonest of Newt on's ideas, is evident ; fo: 
we can hardly bring ourselves to believe, if ho knew if, that a. 
man so peaceably mcluied as^ to eoiniucnce a violent coutro- 
veisy without cause or provoea*tion md moreover so modest 3*3 
to withhold his name fiom an attack as vnuleut as it is violent, 
could quarrel with Mr. IL for following one, whom ho, does 
indeed ically profess b) admire. 

Let us, however, < \ •mine (,\’s ol^ ctions to the ineory of beat 
by motion. He s.iy*' tftwo bodies be placMl iw eontai‘t,tlie one 
hajing larger pailiclcs tluiii the other, that the tempeiMlure ot 
the ^»dy with the laiiicr pailulos^ thouah at hist equal to tle‘ 
other, will contmu'ally inciea^^ riiun the mere eouluct and une¬ 
qual size of <he particles. I’or, suy^ tk “ jt is evKUiii tliat the 
atoms of A” (the body liaving tk' MnulltM’ paiticks) ** may 
impm,’C upon the atoms of B, whcUier they be approaching A ov 
receding from it; that is, the atoms of A having a gieater \elq- 
city may either meet or overtake tbt^atoms of B; and the pioba- 
bihtics will be nearly ecjual the oni^or the otheyf’ This 1 grant 
is ueaily correct; but C’.goes on; “ if one atom a, of the body 
A, having a eater velocity than the atom/?, of the body B, 
oveitake the slower atom, the atom a will lose some of its acIo- 
city which will be communicated to the atom />, and thence 
among the other atoms of the body B. The communic atiou of 
motion from the atoms of A to the atoms of J> \^ill not be com¬ 
pensated ; for the atoms of B having less velocity than the atoms 
of A, wtk never oveituke them/* Hence by this “IJeautiAil 
reasoning! CJonclusive argument! Invincible dcmonsUdtioul as 
self-evident as that two and two^itiake live” ((k’s own words), 
he concludes, that ** the temperature of the body B shall em/ti- 
nuaUj/ iuaeasc/* What becomes of the temperature of A, I di' 
not know'; O. has not told us ; but I suppose as “ tlie Icmpeia- 
tme ofB shall fOMZ/wwa/Ay increase,” that of A increa‘'es too. 
Hence >ve have another soiree of heat W'e did not know of before. 
It irt only to put two bodies in contact with uiuupi tl paitulcs, 
and we shall have heal generated without the aid ul (liiitmn or 
percussion ; and without chemical, ^alvauic, or eieetiic aciioii. 
And all this results, by C/s mathemalics, from a theory fathered 
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by Bacon, and supported by Newton; namely, that heat consists 
in motion. What a woudeiful discovery! ** a discovery,” to use 
the words Sir H. Davy has employed on another occasion, “ that 
seems to have been reserved for (;. and the year 18*21; ” a disco¬ 
very, it is plain, Uiat makes it as self-evident as that two and 
two make nvethat Bacon and Newton, as well as Mr. llera- 
path, “ hare in truth quite mistaken the road to philosophical 
science.’* 

Having provejl Itho impprtance of C.’s discovery, let ns consi¬ 
der a little more ailentivtly whether it be really a consequence 
of Mr. llerapaih’s theory, or of C.’s “ invincible ” mathematics. 
Mr. H.’s Piop.‘4, in the Annals for Apnl, 1821, stands thus: 
*■* If a hard body ovoitake and strike another hard body, moving 
with a less velocity m the same right line, the first body will, 
after the stroke, continue its course with the same velocity which 
tho other body had before it; and the second body will acquire 
from the stroke a momentum equal to the difierence of the 
velocities of the bodies previous to the contact, drawn into the 
mass of the first body ; that is, if 4 B represent the two bodies, 
and a b their velocities before collision, the motion of A after¬ 
wards will be 4 h that of B, B -r {a — b) A.” Hence 
conceiving that tlic paitides of each body mhve Uniformly and 
respectively with their mean velociUt s, which is the precise liase 
C. lias considered, it follows in the case of A overtaking B, that 
B will return to its body with the motion 2 B 6 — b A \ and A, 
instead of returning to its proper body, w ill continue to move 
towards the other body with the motion A ft, until it meet with 
B, or some other particle, in its exit from the body. Foi A 
cannot now overtake anolhe.' particle, because its Velocity from 
the lust collisidn is reduced'to the same as that of the particles 
of the other boay; nor can it return to its own body, because the 
collision did not give it an inward, but merely diminished its 
outward, motion. Now llie outward particle which A next 
stiikcs must evidently meet it with the mean motion B ft of the 
particles to which it belongs. By Mr. H.’s Prop. f», of his first 
pajier, an exchange of motion between A and the second struck 
particle will take place; A will ifeturn to its body witli the 
motion B ft or A «, and the particle struck to its body with the 
motion A ft. The motion, therefore, which is communicated to 
the body to which A belongs by the return nf this particle, under 
the view in which C. would consider it, is A <a; that is, the same 
as the proper motion of the particles of the body; and the total 
motion with which the two particles struck return lo tlieir body 
iB2Bft‘-- Aft + Aftss 2Bft; that is, precisely the same as 
the sum of the mean motions of any ttvo of its particles. Conse¬ 
quently the temperature of the body, winch C, says ougiit to be 
augmented, is neither augmented nor diminished* by being in con¬ 
tact with a body of an equal temperature having particles less in 
size. 
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The circiuai$ti?i.nce iinder which 1 have considered this, corre- ’ 
spends to the mean circumstances of the case. ] have omitted 
to consider the unequal motions of the particles arising from 
their mutual attraction, which will sometimes make them strike 
with a less, and sometimes with a greater, than their mean force; 
hut which ultimately couic to ilie same thing, a« if they were aW 
mutually moving among one another witliin prescribed paths, with 
a velocity uniform for the particles of each body, llowev^^ 
though this omission will make no difference on the mean' com-^ 
munication of motion froih one body tb the other, it will, how¬ 
ever, make a considerable difference in one case on whicli C. 
has ventured to deliver his opinion. C. says, “the greater 
atoms having less velocity than the less will never overtake 
theni»*w This is uot universally the case. In consequence of 
the mmual action of the parricles, they move both m their 
goings and returnings swifter at parts of their paths than 
at others, Generally speaking, in tin exterior particlos, which 
are those of the two bodies that come in eon tact, their velocities 
are the swiftest immediately before and after tlie collision; audf 
the slowest immedi.ftely precedinj. and following he exterior 
extremity of their p<itfj. Hence, theiefore, the greater particles 
may oflleu m<wc ranch swifter than the less, aild consequently 
ma*,ftequ€'iitly oveiluke and Mrike them, notwithstanding C 
assert^ the contraiy. This litlJo eircumstunce ill, perhaps, help 
to show C. that his haste in this attack on Mr. 11. exceeds his 
judgment, and his temerity his depth 

From the views I have just taken, it follows that if two bodies 
be brought into contact, having unequal temperatures, and 
nothing foicign interferes, they wj^U ultimately have the same 
lemjiciature; the particles of the bplly with the higher temper¬ 
ature communicating jCist so much of their exeires of motion, as 
will give to Ihe^iartides of the other body,individually, a momen¬ 
tum equal to their own reduced momentum. For as the jiarti- 
cles strike one another in all directions, the differences of 
temperature which are inomeutarily communicated to each body 
by the contact, are distributed as soon, or almpst as soon, as 
communicated, by the successive particles pi every direc¬ 
tion. By this means, the motion of tlie particles whicli first 
received the difference of temperature becomes presently 
affected in tlie very opposite direction to that in which tlie dif¬ 
ference. was first communicated; and consequently the differ¬ 
ence between the communicated motions from body to body 
becomes less. And thus this difference continually diminishes 
until tlie two bodies attain a common temperature. Jhis very 
simple and obvious cons^uenoe I should not have taken the 
trouble* to explain, bad not C. drawn conclusions on ibis subject 
too absurd to be entertained by any other person, I apprehend,^ 
but himself. Because by Mr. H.*s theory of collision, when two 
perfectly hard bodies meet moving in opposite directions^ an 
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«Kchat3ge of raoraenta takes place, C. concluded that if an 
absolutely cold body were biought to touch a warm one, no 
matter how great its temperature, the hot body would become 
absolutely cold, aud the cold one would become as hot as the 
Other was; aud this, 1 believe, is to hold good whether the 
bodies have an equal or an unequal number of particles. Hence 
if the cold body should contain a greater number of particles 
than the hot one, motion must, to an indefinite extent, be gene¬ 
rated by the raeie contact; and if the cold body contain a less 
number, motion must by the, same um .">s be indefinitely 
destioyed. It is impossible to idl when one consult rs tliese 
ridiculous conclusions what we ought rather to do—to smile at 
the folly, or to pity the absurdity and presumption of the man, 
who could thus venture to utter to the world such thingj^. a.s tl i 
legitimate consequences of a theory, snppoited by Bacon, Dc.s 
Cartes, anti Kewtoii!! 

I have now shown, so far as (i^.lias objected to it.thattho themy 
of heat by motion is not incompatible, but neifeclly compatible, 
witli pha'uomcna. lie that desiics to sec me theory anqilv and 
fully expounded, mu) consult Mr. Herapalh's Usf papci in the 
Annah, fiom July, to January, 1822. It will there be 

found that Mr. H. has not clothed his theo»y in tin deceitful 
garb of general leasoning, but Las reduced it to niatheniJTi''Scdi 
and mimencal laws , and has defendi d the wliolc by a phalanx 
of facts, which it would, periiaps, put even the confidence of C. 
to tlie blush to oppose. 

{To he tmitudii .« mu next.) 


\ e 

Ariicle VI. * 

Ou ihc CrifsfaUine Form of ) ellow Copper Ore. By William 
iMiilhps, Fi,S. fctc. IVith an Analijhh. By Richard Pliillips, 
FRS. b. and.R.Ssc. 

(> 

Ylllow’ copper ore occurs in Cornwall in diflerent states; 
namely, ciystalliztd, amorphou'*, and mamillated, the latter 
Yariety sonielimcs passing into hotryoidal and slalactitic. 

JbSvery mineralogist, beginning with Home de JLisle, has to the 
present time cousideied the ordinaiy crystalline form of the 
yellow copper ore to be the regular tetrahedron, which also has 
been assigned to be the primary form of its crystals, except by 
Mohs, who considers it to be an octohf^dron, with a fiqume base, 
and who notices ch'avages parallel to its planes. 

I have for seveial years been in possession of legular cleavages 
of this substance with peifectly brilliant planes, and even of the 
jprimary octohedron pioduced by cleavage, without, however^ 
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having been able to satisfy myself as to the manner in which 
ihat octuhedron lies (if 1 may so express myself) in the tetrahe¬ 
dron, which is the prevailing form of the crystals; and I should 
have found it extremely difficult to satisfy myself on this head, 
without the assistance of M.Levy, whose mathematical and ews- 
tallographical acquirements are loo well Isuowii to iieed[ a 
comment by me. 

The tetrahedron in which pyritous copper most coimnouly 
occurs, but which is never to he founds as I'ar afe my observation 
extends, without what may oe terme<l the replacement of its 
solid angles, is so nearly allied to the regalar Wtrahedron# that 
it IS not surprising it should have deceived the eye of the mine¬ 
ralogist, even when assisted by the application of the common 
goiii5‘tiShitcr to its planes, sincu the two letiahedrons dfficr but 
very little from each other m measuu ment. 


I. Fig. 2. 



Fig. 1 represents the pnmvfty octohodron, which is mcri' acute 
than the-regular octiihedron, the measm'oment of P mi P' or 
P" on P'' being iOl® 52^ and that of P on or V' on P'" 
being 12ti® 110' : these measurements •were taken on brilliant 
jdwics of cleavage by the reflective goniometer. 
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Fig. 2 represent? the pnnaary octobedron having the edges of 
iU pyramids, though not of their common ha&o, lepiaced; and it 
so occurs in Derbyshire. , 

Fig. 3 represents the ordinary form of its crystals; namely, a 
teUrahedron having its angles replaced, and in the direction in 
which it will most obviously appear to be constituted of the 
pl^es m m', m" m"\ of fig. 2. Hence the tetrahedron is a 
secondary crystal, arising tiom the complete replacement of all 
the pnmary planers by those which hnincate the edges of the 
jrtimary crystal. It exhibits a rbmarkahle deviation from that 
symmetry of foi^m generally so apparent m substances of winch 
the primary crystal is a perfectly regular sohd} for here, although 
the crystal is so far symmetrical lhai the planes aie dteinately 
large and small, it deviates by so much from th!»<*‘'*more 
perfect equality in the proporfions of the secoudaiy plants 
observable m those belonging to regularly gcometiical pinnory 
crystals. 

Fig. 4 represents a crystal m my possession from Cornwall, in 
which all the planes, except two or thiee, arc sufficiently bnl- 
hant for the use of the reflective goniometei and this ciystal, 
which exhibits planes that are not very common, or lathei that 
are very uncommon, might alon? be assumed as affoiding suffi¬ 
cient evidence that the pnmary form is not the regular te^fabc- 
dr<)b» Annexed are the measurements; but it seems lequisite 
to pVemisc, that angles taken on natuial planes, however bril¬ 
liant, aie rarely perfectly accurate, and in proof that the following 
are not so, it will be observed that P on v' taken on the naturm 
•planes is 102® 16'', but on planes of cleavage 101® 62', as bcfoie 
stated, ,but taking the latt^ as the basis of his calculation, these 
measurementiK will assistHhe mathematician; for experunce 
leads me to the conclusion that the diffeience between truth and 
error lies generally within the narrow compass of 30'. 


PonP', or P"onP'".103 15 

P qn P", or P' on P'".120 30 

P on r... 151 25 

Porln. 169 32 

P on «i, or P' on m.141 15 

ot" on m ,. .. 141 15 

m' on ffif or vt'* on «i"'...103 35 

m" on e, or »*' on c'. .. 144 20 

m on m over o.. 71 35 

. o on m. 126 30 

fon/..149 2 

n our ... 160 64 

ron/*'.*. 133 50 

r on la........ 143 24 

« on c ...... A.• 144 10 

» on HI 60 
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1 * 

Analpm* 

I canaot fiud that crystallized yellow copper ore has ever been 
subjected to analysis, but the amorphous has been analyzed both 
by ILatnpadius and Gucniveau. According to the fbrmer, it 
consists of 


Sulphur... 

Iron. 

Copper.... 

• 


_43*70 

.... 16*57 
.,.. '39*73 




100*00 


According to Gueniveau, taking the mean of two analyses, 
one sp^mmen being from Sainbcl, and the other from Baigony, 
this ore (Jomitting a small extraneous admixture) consists of 


Sulphur.30*36 

Iron.33*00 

Copper. 30*64 


100*00 

To analyze this ore, 1 proceeded in the modb described in 
pag(^86 of the present volume.* One hundred grains reduced 
to pov,4er were heated in a m»xt!ire.of nitric and mmiatic acid 
until the whole of the sulphur was acidified. Half a grain of 
earthy matter was left undissolved ; to the clear solution, nitrate 
of barytes was added in excess; and the sulphate of barytes 
obtained, after washing and drying, weighed 2o'>'3 grains. 

The excess of barytes being separated by sulphate of sodst, ’ 
the clear solution was 9npersaturate*c> with ammonia so as to 
dissolve the oxide of copper, and precipitate the*oxide of iron; 
the latter washed and dried, weighed 46 grains. 

The ammoniachl solution of copper was heated with potash sc 
us to evapinato the whole of the ammonia, and reduce the cop¬ 
per to the state of peroxide : this, washed and dried, weighed 
37*5 grains. . 

According to Br. Thomson, 118 of sulphate <j,f barytes are 
equivalent to 16 of sulphur; 269*3, therefore, uidicate 36*16; 
40 of peroxide of iron coutain 28 of metallic iron ; 40 will give 
32*2 ; and as peroxide of copper contains one-fifth of its weight 
of oxygen, 37*5 are equal to 30 of copper. 

On adding together these products, it will be found that with 
the earthy matter they make 97*86, leaving a deficiency of 
2* 14 in the 100 parts of ore. 

As this loss is so considerable, I repeated the analysis as far 
as regarda the copper, in whihh the error was suspected to exist; 
but 1 obtained precisely the same quantity of peroxide a-, at first, 
I, therefore, examined the solution of potash with which the 
oxide of copper had been boiled, Tbts solution was saturated 
widi nitric acid^ carbonate of soda was added to it, and a 
white precipitate was formed, which was blackened by sulphuret- 
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ted hydrpgea; it was, therefore, probably OXido of lead. An¬ 
other portion of solution saturated with uitrio acid gave a preci¬ 
pitate with nitrate of lead, after all the sulphuric acid had been 
thrown down by nitrate of barytes, it is evident, therefore, that 
some arsenic acid was present. 

^ Crystallized yellow copper ore appears, therefore, to consist of 


* Sulphur.35-16' 

Iron. 3-2-20 ' 

Copper...*..'.30-00 

Earthy matter. 0-50 


97-80 

Lead, arsenic, and loss. *.,. 2'14^,.* 


lOO-QO 

If we neglect the small quantity of lead, arsenic, and earthy 
matter, as extraneous, it will appear that my analysis of the crys¬ 
tallized ore agiees so neaily with Gudiiiveau's statenient of tl»o 
composition of the amorphous variety, that they may be coiibi- 
dered as dilFering only in form. 

The mamcUatfd variety was*next submitted to .nialysis • this 
is much less common tliaii the other varieties, and 1 am sure 
whether it occurs in any other place than Cornwall. It is thus 
described by Count Bournon, in tlic Philosophical Trati'saetions 
for 1801, under tlic nam^ of yellow heiuaiitic coppei ore : ‘‘ This 
kind of copper ore is sometimes of a deep yellow colour, which 
• inclines the more to green, as it is destitute of brilliancy. It Is 
very compact, and, when*broken, the fracture appears smooth, 
sometimes a Wtle conchofdal; its surface, however, has a very 
line grain, which, when viewed with a jiowerful lens, rcNemblcs 
the aggregation of a very close compact mass df the finest sand.” 
it is afterwards stated that it occurs maraillated, botryoidal, and 
in the foim of small cylinders ; and by the decomposition of the 
surface, it acquires violet, blue, and greim colours. 

.In the same volhme of the Transactions, Mr. Chenevix has 
given an analysis of this ore, according to vdiich it consists of 


Sulphur. 12 

Copper.*.....30 

Oxide of iron. 53 

Silica. 5 


100 

The first observation which occurs with respect to this ana¬ 
lysis is, that there does not exist, as fur as I recollect, any mineral 
which qonsi‘iitH of a suljihuretled metul in combination with an 
oxide. Added to this, it is to be obscived that the sulphur 
exceeds by 4*5 the quantity required to form a iirotosulphurot 
with the copper, and is deficient 3 to form a persuljihurei. 
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On examining Mr, Cheiievix’s process, it will be seen that he 
neglected to examine the nitric solution of the copper and iron 
for sulphuric acid, which rou$t have been formeef while the 
nitric acid was dissolving these metals, and the quantity of sul¬ 
phur was determined merely by weighing the {jortion remaining 
unacidified. This circumstance will account for a part at least 
of the deficiency which Mr. Chenevix has attributed £o oxygea; 
and further, to prove the iron exists in the stale of oxide, he 
says, that the greater part of the iron,|>ut none of the copper, is 
dissolved in muriatic acid! I must confess that 1 have obtained 
differeut results. After long boUiug i« muriatic acid, the ore 
lost only seven per cent, and of this a part was ctipper. 

J found that thi^s ore contained a little arsenic, but I did not 
disco^aj- traces of any other metal, excepting iron and copper. I 
perform^ the analysis in the mode already described, and 
obtained from 100 grains, I’l of insoluble earthy matter, 254*2 
of sulphate of barytes, 44 of peioxide *4 iron, and 39 of peroxide 
of cojjper; and according to what ha **pen already stated of tlie 
composition of these substtinceh, the ore consists of 


Sulphur. ^34*40 

Iron ...» . *30*50 

Coppei.!.31’20 

Eart^'matter.?. 1*10 

Arseme aud loss .. 2*44 


• 100*00 

Now those proportions difler, excepting in tl»c quantity of* 
ci>pper, most materially from the reWts of Mr. (Jhonevix; but 
they agree so iieaily with those oblaiued by^ ueniveau from 
the amorphous aud by myself from the crystaluzed vanety, that I 
trust it will be cVideiil that all the varieliC'S aie similarly consti¬ 
tuted; and 1 shall now attempt to show their atomic constitution. 

A compound of two atoms of prot<)mlphurot of iron and one 
Mtom ol’persulphurtt of copper, would consist of ^ 


4 atoms of sulphur IC x4.•*= 64 

2 atoms of iron 28 x 2 .= 56 

1 ‘dlom of copper, ..= 64 

184 

/Vnd 100 parts will give 

Sulphur. 34-78 . 

Iron *.... 30*44 

•Copper.T.. 34-78 


100*00 

With respect to the crystallized y ilow copper ore, it will bo 
'seen tliat if we neglect the arsenic, lead, aud earthy laatior, a» 
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extraneous bodies, and supply the deficiency with copper, 100 
parts will consist m 


Sulphur. ..36*10 

Iron.32*20 

Copper. . ... 32*64 

• . . — 


100*00 


Still leaving the copper about two per cent, too little, and the 
sulphur and iron in excess> Iff however, we adopt the same 
plan with the analysis of thp mamellated yellow copper, we shall 
have a very netr approximation to the theoretical composition 
which 1 have suggested ; viz. 


Sulphur. 34*46 

Iron.30*80 

Copper.34*74 


100*00 


* Article VII. 

«• 

On the Infiuence of in modifying the Specific ft aoity 

r€9. ahcs. By’] rhomasThomson, Mb. FRS. Regms Profe*^^or 
olj Chemistry in the University of Clasgow. 

A riiiEND of mine, whose intelligence and candour f estimate 
very highly, mentioned to me some lime ago that he conwdeied 
the specific gravity of* hydrpgea gas given m my papet published 
in the Armais, of ' vol. xvi. p. 168, as inacciudte; 
because the ga^ Nrd not been previously freed from moisture j 
and being collected oyer water, must have contained as much 
vapour as was compatible with the temperature at winch the 
specific gravity wab taken. This objection renders it proper foi 
mo to enter somewhat more into detail than I did in that paper, 
in order to show bow far my mode of experimenting guarded 
against tins otwioub source of inaccuracy. 1 do this the more 
willingly, bee.ause it will give mo an opportunity of calling the 
attention of chemists to a property of vapour, ascertained indeed 
more than ten years ago j but which does not seem to have yet 
attracted the attention of scientific men; at least I am not 
aware of any allusion to it in any of the systematic works on 
heat, which have lately appeared. 

Ill the second volume of the second scries of the Manchester 
Memoirs, published in 1813, therejs a paper by John Sharpe, 
Esij. entitled “ An Account of some Experiments to ascertain 
whether the Force of Steam be in Proportion to the generating 
Heat,” In this paper, Mr. Sharpe relates experiments proving 
the truth of the two following propositions; 1. Water heats 
ec^uably, or in the same time (supposing the heating cause the 
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same) from 120° up to the highest temperature which it can 
reach without boiling (and that tempeiature depends upon 
Ihe piessure). Suppobe, for example, that it is heated 10®, or 
from 120° to 130°, in three minutes, it will be Wted from 270° 
to 280° m the some time. The reason of thib equality I sup¬ 
pose to be that the quantity of heat constantly dowiug into the 
watei from the fire (or the difference between the tempeiatureH>f 
the fire and walei) ib so considerabh, that the 160° oi 200° of 
heat which have been added have no sensible effect in dimmish- 
mg that difference. 2. Six oujices of '^ieam of 212° < ondensed 
into water give out as much heat as mx ounces of steam of th< 
temperatuic 276°, but the second biy ounces *come ovei m a 
much shorter peiiod than the fust. 

JVh element, whom 1 had ilie pleasure ol seeing lu Glasgow 
about two monthb ago, informed me that bt liad vetilicd this 
last expenment of Mr Sharpe* at dilfeient temperatuics, and 
whal idds to value of the«e deti minations is, that he was 
notawaie of Mi Sharpe's €\peiirav.i«s till I pointed them out 
to him m my own libiaiy Thus the cxpeiuuents of Mi Sharpe 
and M Clement serve mutnally to louhtm each other, and 
entitle us to diaw tin ^ollowinj* co lusioii horn ll ui 
eoer^ bi ihe /(inpcni/u if Ucotit /rom2l2° ttpuatrh, wt fake 
Ihi s*. ^te wni^hl of and couditisc^ti hif wauit the tempeiaivn 
oj tin uaiii ici/f be afaays tkvaitd the humt number of degtei^ 

It follows lioia this genti ' law that the lafeui and beitsibk 
heats of steam (leckoiung bom >4°' added ioarether alw iy& toim 
a tonstant quantity, whatevei be the. ( mpeiature et steam 
Tins puts it m oui powei to detciiuini tbe latent heat of steam 
at e\oiy othei tempciatuie, juenided we be aequamled with it 
at tlic tempeiature of 212° Now Ihe liteut hj at of steam at 
213*^ I be licit to be 101 b° Ihe sensible hesffof steam at 212® 
(leekonmg fiom .12°) i* 1S0°, const-quentl) th( sensible and 
lattutlnats of steam at 212° added togt ther make up the quan¬ 
tity 11%° Ami this being the amount of the latent and ‘^eusibk 
belts of sttdui at tveiy temptlatuit, the mtthod of deteiuiiuinp 
tht laftnth at of sit am atall tempeiafuies beeomes self tiidciil 
lilt followtabic exhibits the sensible and latent htatb of 
steam at a vaiiely of difktciit lempeialuies 


Temp oftbofcUaui 

bcDsibk heal 

Intcni heal 

32°. 


. 1106° 

60 . 

. . .. 18 ... 


100. 

• « « • 03 m • 


160 . 

HIH «••• 

. ... 1078 

200 . 


. 1028 * 

212. 


.1016 

260 . 

. 218 .... 

. 078 

300 ....... 

. 268 .... 


344 . 

.312 

. 884 

600 ....... 


. 728 
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The inspection of this table, which the reader may easily 
extend ad tibitam, will enable us to explain several phenomena, 
which, though they have been long known, have not yet, so far 
as I know, been satisfactorily accounted for. Mr. Watt, for 
example, found, that water could be distilled over in a vacuum 
very well at the temperature of 70®; but to his great astonish- 
meut, the latent heat of the vapour was just as much greater than 
the latent heat of steam at 212°, as tliq temperature of 70° was 
lower than 212°, Now, from the preceding law, it is obvious 
that this must be the case, and ^-hat more fuel is required to 
distil water in vacuo than in the open air. One of the advan¬ 
tages which Mr. Woulfe stated as belonging to his high 

! )r 0 bsure engines was, that they performed more work w’ith a 
ess expence of fuel than the ordinary steam engines. *.ad I 
have been told by more than one Cornish gentleman ednversaut 
with these engines, that they really save a considerable quantity 
of fuel. Now it is easy to see from the preceding, table taken in. 
conjunction with the known increase of tlie elasticity of the 
steam at high temperatures, that this must be the case. The 
elasticity of steam at the temperature of 344° is eight times 
greater than at 212®; while, at the same tinu?, Uic latent heat is 
132° less. It is necessary indee,d to laise tho sensible heat of 
the water to be converted into steam 135^ higher thar^,2i2°. 
But this is an expenditure oi fuel only made once for all; for 
the water, when once healed to that temperature, may be kept 
at it with comparatively iil*le fuel. 

Thus steam is employed with the greater economy the liigher 
fclie temperature to which it is raised. But the gicat strength 
necessaiy for vessels containing iiigh pressure steam, and the 
greater liability^of tliese \eswels to be injured, necessarily sets a 
limit to thctempi^aluie to which the steam can be raised. 

This law, to W'hich tlie latent heat of vapour i» subjected, has 
struck several ptrsons to whom J have stated it vdth surpiise ; 
yet it is perfectly analogous to what takes place in other bodies. 
Tims it IS well known that the specific heat of common air 
increases in projjortiou to its expansion. This is the reason 
why the tempetature of the air diminishes in proportion as we 
ascend in the atmosphere. Now tlie latent heat of vaponi is 
.analogous to the specific heat of air. It ought, therefore, to 
increase in proportion as the particles of tlie vapour get further 
and further from each other. "We have only to admit that tlie 
specific gravity of vapour increases with tne elasticity or the 
temperature, to render tlie whole perfectly perspicuous. Now 
every tiling conspires to satisfy us that this is really the cose; 
but if we admit it, we can easily ascertain the specific gravity of 
vapour at every temperature. From the experiments of‘M. Gay- 
Lussac, it follows that the specific gravity of steam at 212° is 
0*325, supposing the specific gravity of air at that temperature to 
be unity. Fiom this, it is obvious, that if m reckon the specific 
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gravity of air at 60°, 1*000, tlieu the specific gravity of steam at 
212° will be 0*472. Hence it appears tljat when water is con¬ 
verted into steam, its volume is increased 1754 times. ISTow 
this approaches very near to 1800 times, which was the increase 
of bulk determined long ago by the experiments of Mr. Watt, 
'Em following little ttdile exhibits the specific gravity 6f 
vapour at different temperatures both above and below 2l^°, 
calculated on the supposition that the specific gravity of vapour 
increases as its elasticity, 'fbe readtSr, by means of the tables 
of the elasticity of stejim at different temperatuies, which I have 
inserted in vol. i. p. 61, of thi$ sixth edition my System of 
Chemistry, may extewo, this little table as fur as he thinks 
pro]ier. The specific gravity of common*ai»* at 60° is rookoued 
tinity.''*‘V 

TempejattiTC. » 8p. gr. of aqueout. vapour. 

32° ... 0*00314 

40*- . 0*00413 

60 * . 0*00590 

60 . 0*00824 

70 .0*0113 1 

80 0*01440 

90 .*. 0*02140 

lOff . 0*02880 

2!2 .0*472 

230 . 0*944 

300 .•.2*203 

343*6 .3*770 


I have entered into the preceding details, because the know¬ 
ledge of them puts it in our power toldol ermine thii amount of the 
error occasioned by the gas, vihose specific*>«2tfity wo arc deter¬ 
mining, containing as much vapour as can exist m it under the 
given temperature. 

Let ns suppose that we determine the specific gravity of com¬ 
mon air by weighing 50 cubic inches of it ui a glass flask at tbi* 
temperature of 60°. And let us suppose fnrther*that tliis por¬ 
tion of air is saturated u’ith Vapour from havii% been left for 
^ some time in contact with water. 

At the tcmpeiatuio of 60°, the elasticity of vapour is 0*52 inch 
of mercuiy, aiid'its f-pecitic gravity 0*00824 ; while that of air is 
1*000, l5ow 0*52 is nearly l-58tli of 30. The problem, there¬ 
fore, is I educed to finding tlie specific gravity of a mixture of 
67 volumes of air of the specific gravity I, and one volume ol 
vapour of the specific gravity 0*00824. 

. Let A sas volume fif air c= 57. 

a ss specific gravity of air = 1. 

B s= volume of vajiour = 1. 

6 S3 specifio gravity ofvapCur =: 0*00824. 

. X' Sts specifio gravity of mixture. 

Neto Series, vol, lu. . x 
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Then, by a well known principle in pneumatics, 


X 


Aa + Bb 67 4-0’008!24 


=: 0-9829. 


A + B 6H 

The presence of tlie vapour, it is obvious, diminishes the 
specific gravity of the air a little. The true specific gravity of 
am. shomd have been 1*0000; but we have obtained only 
0-9829, which is less by 0*0171, or somewhat more than l-5Btri 
part. 

If the temperature, in&fead of ()0®, had been only 32°, the 
error would have been leas. At tnat temperature, the elasticity 
of aqueous vapo«.r is 0*2 inch, and its specific gravity 0-00314 ; 
«o that the volume of air is 149, and that of vapour 1. 

Here we have * A = 149 

« = 1 
B ass 1 

h = 0-00314 

Consequently 

A o T B 6 J49 + O OOSU ^ nnoor* 

r = • ah-b"" =-iS5-= 

or little more than 1-150th part below the (ruth. 

We see from these examples, that the specific gravity of air is 
diminished very nearly by tlie volume of vapour mixed with it. 
And the lower the temperature, the more nearly dotif this 
approach to accuracy; because the specific gravity becomes 
always less -and less considciable. 

When the gas under exd\uin*aliou is heavier than common air, 
the error becomes more considerable. The heaviest gas, whose 


specific gravity can be taken over water, is chlorine. Its specific 
gravity is 2-5. Let us determine the error, when we weigh it, 
standing over wetp^'atthe li^imperature of 32®. Here we have 

A = 149 
, <1 = 2-5 

B = 1 

b = 0*00314 and 


X Ssr 


Aa 
A + B 


149 X S5 -r O'OOSU S62*503I4 


rs 


15u 


160 


2*410687 


Here the error is 0*083313, or l-30th part. 

When the gas is lighter tfian common air, the error dimi¬ 
nishes ; but still continues too great to be *neglected. The 
lightest gas with which we are acquainted is hydrogen gas. Its 
specific gravity is 0-0094. Let us determine what the specific 
gravity .would be when weighed over water at the temperature 
-of 32®. We have 

A « 149 " 
a = 0*0694 


.1 


A fl f- B b 
"a -i’B "" 


B 3=: 1 

5* ss 0*00314 and 
J0*S47^ + 0*00314 10*35090 

150 J5U 


0*0690. 
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Here the error is 0*0004, or about i-173d part; or the specific 

f ravity of hydrogen gas, when taken in this way, comes out 
-173d part below the truth. 

The method, which I am in the habit of adopting to obviate 
this source of inaccumcy, is very simple; and though it does 
not annihilate the error ; yet it reduces it to so small a qumitity, 
that it may be neglected without any bad consequences. The 
method is this; 

The flask in which tlie gag Is to tm weighed is exhausted by 
the air pump, and then filled with common air, which has been 
standing for some time upon the same watei* trough with the 
gas whose specific gravity is to be taken. Thus filled with 
compion air, it is weighed very accurately by means of a balance 
made *iipr me by Mr. Crichton, of Glasgow,’which when loaded 
with a pound in each scale turns s»'nsibly with the l-200lh of a 
^ain The flask is then c\'i lusted and W'cighed again. 

Let the loss oT weight be m. Finally, the flask is filled with the 
gas, whose specific gravity is wanted, and weighed again. Let 
the increase of weight bo w. It is obvious that >he specific 

gravity of the gas • 

JLet us suppose that the spctjific gravity ot pure hydrogen gas 
is taV*i in ^Ins way at the tempecature of 32®. We have seen 
that ut that temperature tin- livdrogeu gas weighs 1-173d part 
loss than it would do if it were rirv, and that Uie common air 
weighs l-160tli less than the tuie Weight. These tw^o errors do 
not indeed balance each other exactly; but they reduce the 
error to 3-7th of what it would be, if we were to deduce the spe* 
cilic gravity of the hydrogen gas'by compaiiug it with the 
weight of dry air; so that the deviation fi'om tmth is reduced 
to Vt And by this the hydrogen gus will weigh more 

than jt ought ilistead of less; for 0*9933 : 1 O'OGOO : 0*0G94(> 
id specific gravity of hydrogen gas thus deduced. JNow this 
exceeds the tnie specific gravity of hydrogen gas by somewhat 
less than 2 in the fifth decimal place. • 

Now if we suppose the flask capable of holding 100 cubic 
inches of gas (and this exceeds the size of my flask), the hydro¬ 
gen weighed would not exceed two grains. *My balance is .only 
capable of going to the i-200th of a grain, or to the 400()<h part 
of the weight of the hydrogen. Hence it is obviously incapable 
of determining the weight of the hydrogen gas to the fifth 
decimal place with accuracy. On that account I never go fur¬ 
ther than four decimal places; so that an error in the fifui is of 
no consequence. 

Lei US see what the error would amount to if we take the 
specific gravity of hydrogen gas in this way at the tciajicrature 
of GO®. 

'* This balance does "Mx. rrichton’s skill a great deal of credit. It is the beirt 
‘ balance for domical ptUposes which 1 hate ater seun. 

. X 2 
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Hole the ciioi IS 0 0]06^ oi almobt 1-6 >th part, by 'which the 
hydtogen a as is too light But, at the s mie tempt lature, (om- 
mou ail sAiurated with moistme lo about l-6bth pait too hghl. 
Tht&e two eiiors'do not quite coircci eachotaei, but they len¬ 
der the specific giavity of the hydiogen gi«j sointwhat hij^her 
than the truth, foi 0 9829 i 0*00838 0 009'iG-=: sp, g of 
hydrogen ga«5 taken in this way lliis e\cfretK iht tin* i about 
3-600tli part Wc set fiom it tint the ‘Specific giai ity of hydio¬ 
gen gas should be taken at as low a teinpHature possible 
1 have little doubt that the sptcihe giavity of hydiogen sis 
found by Berzelius and Dulong , namely, 0 0688, was a little t j»o 
light, m oousequeucc of the picsente of the \ ipour of w\tei in 
Jt lo prevent the lapoui of watei from nn\mp with tluu gas, 
theycoieied the suifaeo of the,water in tlu tiough with oil. 
But if the gas, when pjodueed, passed ihiougli watti, as it 
obviously must have (lorn, ‘tins putaution could not have 
answeieri the end intended It is olnious that the jiicstme of 
vapour, instead of augnuuliiig tin ptcifu giavity of tlu t, ists, 
would ha\c diminished it lire eiior then in tht d» luminalioii 
qf the spetific giavity of hydrogen gas by Biot and Aiago, did 
not proctr d fioni the prestijee of vapoui , but from the picM uce 
of a small quantity of romnw ii air 


^ Article VIII. 

Obse) entwm uii the Tempo at to e ot Mines %n CotnwalU 
By Ml. M. F, Moyle 

(To the Bditor of the AnnaU of Tlalosoph^.) 

bIR, mhlOKy Mmth 16 , IhS® 

Mr, Fox. having communicated to the editors of the Ann ales 
do Chnhie et de Physique new deteiimnations on the tempera¬ 
ture of the eailh at various depths, .these geiitlumen have pub- 
hshed them, along with an extiact made by M. Founei, from his 
profound geometnea] researches on heat. 

Mr. Fox's ohseivations .vtie madt in 10 different mines in this 
comity from the depth of 10 fathoms to that of240 fathoms, at in¬ 
tervals of lOfathomfefiomeachobservdtionj and, according to his 
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descont, it appears that the lerapeiatiiie of the earth gradually 
increased from that of 60’lb® Fahr. at 10 fathoms to that of 
82’U4® Fahr, at 240 fathoms, the bottom of Dolcoath Mine. 
This slatcmcnt of Mr. Fox differing so entirely fiom a few obser- 
■vations which I made o few yours siuoc on the temperature of 
mines, compels me to notice them, and more particidarly when 
Mr. F. would wish to infer the great superiority of temperature 
of the internal part of the oarili over that of the smfaoe. At 
the bottom of the mine*at Dotcoatlijj 240 fathoms deep, there 
issues Irom the vein a jot ofVater, whose eomlmt tempciatuie 
is 80*04® Fahr. '' What more evident proof can he gi\en,’* 
says Mr, Fox, of the great Iieat of the interior state of the 
globe 1” Suiely Mr. F. would not infer fioui this the superior 
heal’of the internal strata ; he might as well draw his 

conclnslunfe from measuring .the (I'lttperaUire of the boiling 
fountain ig’Iceland, which spouts it oJumus to the height of 90 
feet, tuid is'Wmid boiliug-hot attei ii» descent. The source of 
this heat it is not uocessaiy to discuss; but 1 am apprehen’>jve 
that Mr. F. would not ha\e found Oie tempciature wi the euiiii 
at the same depth <tufl some wa;j 'islani fiom tho sprui<^’, so 
high. • 

j have tail n {he toinperakire ol scveial different mines at 
vancys dep ns, and in the woikiiig part of mines have ireneukUy 
found the mcroase of tempeiu^ore m a smular ratio to what Mr, 
Fox states; the cause of wliu h 1 lefc’ I'cd was from ihc presence 
of so uumeiousu body of woikmcu tn flidhent parts ol the said 
mine, often auiountmg to 400 or inon*, at one time, inuler ground, 
and generally the gieatest iiumbei at the bottom; also from 
tlie greater confinement and deiisrty of the air. Surely this 
must ha\e a great efleet in not onlj^ waiming Oie atmosjdure of 
the spot, but the very walls of the galloriesf and even Iheirbeds, 
to tho depth (ff“ many inches; and aTlhough Mr. F. may have 
taken his observations when the bulb ol tiie‘thermometer has 
been “ placed six or eight inches in the body of the rock,’' he 
must not forget that the surrounding atmo'sph^e mu‘-t liave 
penetrated to that depth before he could possj^bly ha> e placed 
the Ihcrmometer there. 

' T come now to state a few of the results of my own observa¬ 
tions. ft does not appear from Mr. Fox’s account that eny part 
of a mine remote from the working had been proved, wiicu* we 
certainly should expect to find the medium, or rather the tiui 
mean, if any w’herq. This i have done in several instaiK'Cs: one 
or two may suffice to convince the candid lender that .Mi. Fox 
must either have drawn false conclusions, or did not take the 
tcmperytui'es in a proper nffinner. 

Some years in Wheal Unity (ihe same mine winch Mr, 
Fox visited), one of the galleries to the western part of the mine^ 
at the depth of about U>0 fathoms, which had not been worked 

. for more than 13 months, at the extreme end, there being no 
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current, I found the temperature was just 65°, while the \/koiking 
pait at the same depth was 74°. 

In Wheal Trumpet Tin Mine, the extreme eastern part at 75 
fathoms m depth, has not been worked for 18 months. This gal¬ 
lery has not other communication with any other part of the mine 
for R distance of moie than 20 fathoms in length: lieie the tem¬ 
perature was two months since 52°, the woiking part, 30 fathoms 
distant, at the same time, and at the same depth, was 67°, the 
temperature of the open atmospheie being 60°. At the 86 
fethom gallery in this mine, the water that issues from the vein 
was 61°, while th^ air of the same place was 08 7°. 

1 have al&o proved the temper.vtuie of several old mines which 
have ceased woikmg for manyy<^ais. At the adit leid ot 
Tievenen Tin Mine (14 fathoms fioni the sui/ace), the npeia- 
ture was less hy4°thaii the coiUinon atmosphen. Tins most 
probably may be owing to the stilliieSb of the an, not being 
subject to such qmCk vaiiations ot tempciatiire as dn the suiface. 
A shaft m tins mine being full ot walci from the bottom to the 
adit level, the watei proved 2*5° lowci than the atiuosphfie at 
the surface, which, in my opimbii, cleaily piovcs that had the 
bottom pait of this mine (about 110 fathoms) been much \,aimer 
than the surface of the eaith, its heat would, in the com -e jf 
eight yeais, which is the tune since «hc ceased woikmg, have 
be<n communicated to this watii '^tucially, especially as this 
Sihaft lb always oveiflowing, and in which case it would be iiidi- 
cafed by the tlieimoraetcr. 

I might adduce moie instances to prove what I ha\e htie 
asserted, but I conceive su^cient lias been said to show chat 
Ml. Fox could only ha\e'^iied pi ices in winch the an was 
nihtitiiced by thfe-ptesence of the woikuien. I can aUo piove 
that considerable v dilation lu the tcmpoiatuie of a part ot a 
mine IS caused by the diffeient cuuents of an, being in some 
place- veiy still and confined, and m otheis, a few feet distant, 
so stiong that a caudle is constantly blown out. 

1 am, bir, your humble servant, 

M. P. Moyll. 


Article IX. 

Analysls oj Books. 

MCmotres tie la Sotule de Physique*ei d*HiAtotie Natuielle de 
Getuee, Tonu\, Ptemilte Partte, 

Wi are mfonned m the picface to this work, that although 
the Physical Society of Geneva originated in 1790, yet the 



1822.] Menioires de la Soctete de GenPve. SI*! 

greater part of the Memoirs which Lad been read before it have 
been graduahy published by their authors in scientific journals, 
or other works. ^ Tlie Society being, howe\cr, of opinion, that 
several communications which they possessed were worthy of 
publication, a part of them has now Been printed; and for this 
we are indebted to the present volume, or rather the first part of 
a volume. * 

The names of those who constitute the Society are sufficient to * 
raise expectations that the suIjjects treated of will be of such a 
nature as to interest the scientificread*»r; and wc think it will be 
allowed, on perusing tlie memoirs ooiitained in this volume, 
that the Society has made a judicious Rele«'’tiou of the commu- 
nicjLtions ])re,sented to them. 

The^' Memoirs are 12 in number, and, for the present, we 
musi coB^tent ourselves with •enuint rating them, intending to 
lake an opportunity of ina jog such extracts from the 
more interestling, as may convey some idea of their re.‘'pec- 
tive merPs. 

I. Memoir upon some Pccufiai Mes in the Eye oj the Tunny 
(Scomber Thynnus (( Liiimeus), , id some other Fishes. By 
Mr. L. Jurine. , • 

til. JMoIk (* respecting the l^eth and Mastication of the Fisbets 
f'.dJed (>aip. By the Same. • 

III. On the Effect of the Mo+ion of a lefriugent Plane upon 
Hefractiou. By Mr. P. Pievost. 

IV. Observations upon the Belutbuis which exist between (he 

Axes of Double Refraction, and the Form of Ciystais. By Mr. 
F, Soret. ^ 

V. Notice respecting Mica. Bythe Same. 

VI. Memoir on difiereiit Physical and Met-'orological Instru¬ 
ments. By Mr. Peter Buber. ^ ^ 

VII. Mcmmr on the Fall of Leaves. By Mr, P. Vaucher. 

VIII. Notice relating to the Basaltic Country of the Bepurtr- 

ments of the Rhine, Moselle, and Sarre. By Mr* M. A. 
Pictet. • 

IX. Memoir on the CAanipies. By Mr. Vaycher. 

X. F-ssay on the Spermatic Animalculi of several Animals. 
By MM. J, L. Prevost and J. A, Dumas, 

XT. Memoir on the Natural Affinities of llie Family Nym- 
pha*a. liy P. M. Be Candolle. 

Xll. On the Influence of Gjreen Fruits upon the Air before 
they ripen. By Mr. Be Saussure. 
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Article X. 

Proceedings of Philosophical Sodeiies, 

«r ROYAL sonr.TY. 

• Feh. 28.—CommuuiciUion of a curious Appearance lately 
lObserved upon the Moon. •fBy the Rev.*b\ Fallows. 

On the Djffereijicc the Appeartiuce of the Teeth and Shape 
of the Skull in djflerent Species of Seals. BySii liverard Home, 
Bart. 

Match 7.—Tixperiments at 4 d Obsei vat ions on the Developc- 
men! of Ma^etical Properties m Steel and Iron by PorgiiJslon. 
By William ScoIe^by, .lim. (i 'cmpuiuiicatcd by the Prp,odeut.) 

March 14 and 21.—A paper was lead on the Alh^K of Steel. 
By J. Stodait, Esq. FBS. and Mr. Faiaday, CheiK^cal Assisldwt 
to the Royal Institution. 

Tlicbo alloys were first made cm a sin'll! scale in the laboratory 
of the Iloyal Institution. The results pioving satisfactory, the 
expeiimeuts were extended, and alloys iua*de tor the purpose ol 
manufacture to a consideiablo extant; thc.se piovod equal, if not 
hupenor, to the Bmallor producjioas ot the laboratory. ^ 

The metals that foimed the most valuable alloys with steel 
were stated to be silver, platinum, ihodium, indiuin, osmium, 
an^ palladium, and, with tm-) exception of silver, the best pro¬ 
portion of the alloyiu}^ metal about 1-100th pait. Steel with 
silver will combine with only l-fiOOtli pait; when more is fused, 
Ihe metals form only a mechanical mixture. These alloys may 
be advimtageonoljMised for t*vcry pur)»ose where good sleci is 
reepured, but 1 lie sc^ city and value of-ome of the metals must 
operaie as a puwoiitive toVuoii general yitroductitm. 

The cxperimciifalihts were most liberally furnished with all 
these motuls through the kindness of Dr. Wollaston. 

The presenep of the alloying metal in the alloy was constantly 
proved by chemical tests, and the compound, after being forged 
jutu a bar, was Vuitlier examined as to uniformity, by acting on 
llw ‘‘Urttice previously brigbtcnc'd by diluted acid, 

Such processes of analysis wore given as were deemed useful 
to the manufacturer, the general process was to act by dilute 
jiul|ihuric acid, to bum off tbe caibon &c. from the residuum, 
and then examine the matter left by the means generally required 
for each paiticnlar metal. A lemarkablo fact was noticed as to 
the promptness of action excited by acids on some of the alloys; 
those, for instance, containing platinifni, and some other, metals 
being acted on many limes more rapidly by acids than unalloyed 
^eel. 

The action of acids on Ifard and soft steel was found also to 
e lesidua very different in kind; that from hard steel being a 
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black carbonaceous powder; while that from soft steel and soft 
alloys was m much greater abundance and plumbagenous. 

when the alloys were acted on by dilute sulphuric acid, the 
residuum boiled m the acid, and the powder lelt acted on by 
nitric acid, this powder, whenever the alloy contained a metal 
insoluble in nitric acid, was cither detonating or stioiigly de^a- 
grating; whereas, when the alloying metal was soluble in nitric, 
acid, the powder was entirely dissolved, aud nothing of a similar 
nature produced. , • 

It was observed tliat the metals platinum and rhodium combine 
with steel in every proportion, forming with some of the higher 
proportions beautiful compounds, the colour favourable for me¬ 
tallic mirrors, and not subject to tarnish on exposure to the 
atmos'^iiere. Steel with the last named metal was particularly 
noticed. ^ , 

ROVA^i^.^^tOLOCfCAL SOf llv’l ^ <l rOTlNWALL. 

The folhtwiug papers have been lead '‘ince the last Rejiort : 

On the Mineial Production^ and Otology of the Parish of St 
Just. By Jostpii O-irie' Ksq. FllS. 11UA. Memlut of the 
Society. , 

Oy some Advantage®! which t^oinw all possesses for the Study 
of Oeo^pgy, arnl t*u the Use whicl^may be made of tliem. By 
John Hawkins, Jisq. FRS. llonoiaiy Mombor of the Society. 

On Stratification, and on the exromat Oonfiguratiou of the 
Granite of Cornwall. By John Forbes, 1\ID. Secretary of the 
Societ}. 

On the Cwithian Sands. By IJeiiiy Boase, Esq. Treasurer of. 
the Society. •*, 

On lh(‘ Slaty Rocks of Cornwall, raore particularly on those 
usually denominated Killas. By Br. Forbes^- 

Additional ()l servatious on the Teiiipefature of Mines. By 
R. W. Fox, Esq. Member of the Society. • 

Notice on the Geology of Nice. By G. C. Fox, Esq. Member 
of the Society. 

Some Accoimt of the South American Mines, *By the Rev. 
John Trevcneii. • 

• Some Account of the Mines of Pasco, in South America. By 
Mr. Richaiil flod^e. Oommumcated, with additioual Ohger- 
vatioiis, by Sir Christopher tlawkius, Bart. MP, FRS. Member 
of the Society. 

Some Account of the external Features (natural and artiheial) 
of a Country, from which its Geological Structure may be 
inferred. By JDr. Forbes. 

Notice, of the Quantity of Copper raised in Great Britain and 
Ireland in the Vear ending June, 1821. By Mr. Alfred Jenkyn, 
Member of the Society. 

Notice of the Quantity of Tin raisetl in Cornwall in the Yev 

ending June, 1821, By Joseph C^ne, Esq. FRS. 
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Article XI. 

SCIENTIFIC iNTELLlGfelSICE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE, 

G 

I. Edmard Dmiel 0arky LLD. FR3. &c. f 

In announcing the lamented death of this distinguished philoso¬ 
pher and traveller, the editor is permitted to state, that a biographical 
notice by one of his intimate friends perfectly conipetcnt to appre¬ 
ciate hfe merits in every brandi of science, wilj a^ear in the next 
.maab^ o£ th& Annals if PAihsophp. 

< ' I 

II. Precipiicd^n (f Silver by Chlorine. 

The editor of’ia*«,.Ai:males de Chimie et de Physique, Vol. XVIII. 
p. 270, alluding to a'Stsasajnent made by Mr. Fmsaday and myself, 
that a gas was chlorine, because it precipitated nitrate of silver, 
says in a note, ” This gas could not be pure chlorine, for it would , 
not precipitate nitrate of silver; it must have contained hydrochloric 
acid.” , ■ . - . 

It is difi^cult to account'fdr this mistake, and still more difficult to 
suppose that it** could have originated with either of the acknow¬ 
ledged editors of the Annalesde Chimie; to prove its incorrectness, it 
is requisite, only to refer to the tenth volumie of thesa'me work, p. 425, 
and eleventh volume, p, 108,—«M. Gay Liissac there states, that if 
nitrate of silver be dropped into a solution of chlortdo of lime, until 
no jfiirther precipitation takes place, the ■ Supernatant liqmd; if mo- 
der^ely heated, is decomposed, and oxygen gas disengaged; and if 
the residual matter be dissolved in water acidulated with nitric acid-, 

, a pqitioh of chloride of silver rennaini^. behind. Tb® fact Is; that a 
portion of chlorate of silver Is formed which preventrtlie prefcipitation 
of the whole of the .silver in the State of chloride ; but it is evident 
from this very statement;’ that when, chlorine gas is parsed ihlo nitrate 
ofsUVef, a portion ofeh|oride must be iM-eeij^tatedir’; * 

Nitrate of silver muSt,' ;jdierefore, be'considered'as a test of tha 
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presence of chlorine, even when uncomhined with hydrogen ; and it 
IS also evident, that nitrate of silver cannot be relied upon for deter* 
mining the quantitj^ of free cbloruie: ntrf did Mr, Faraday and myself 
attempt to employ it for tliis purpose.— Edit, , , 

' I ' . • * f » 

, \ » I ' • V 1 

III. , Composition of Oxalic Acid. . 

M. Dobereiner stated about five years dince, tliat oxalic acid cOa* 
tains no hydrogen, and that it is fowned of equal volumes of oxide of 
carbon and carbonic acid, combined with a proportion of water. He 
considered this water as essential to its .e|l»ence«,and that if it were 
taken away, the acid would be decomposed. Reflecting afterwards 
upon the great affinity which fuming sulphuric acid h|js for w^ater, he 
performed the following experiment, which he lias described in. a. 
pamphlpt upon pneumatic chemistry: 

Five grainy of dried oxalic acid, but still' containing a quantity of 
water, werd^ixed with 200 grains of fuming sulphuric acid, in 
an apparatus receiving'gases over mercury. The oxalic acid gra¬ 
dually and totall^^''disappeared, and produced O Cnbic indies of gas; 
the sulphuric acid became less fuming. 

The gases washed with ammonia were reduc d to cubic inches, 
and consequently contained ^ T cubic inches oi carbonic acid. The 
gas w'hich the ammonia* .Rd not absorb was oxide of '♦arbon ; for it 
burnt with a blue flame, and being dttonated in^yofta’s eudiometer 
with Ifalf its volume of oxygen, it produced an equal volume of the car¬ 
bonic acid, without aiiy appeai'ance of water.; the weight of carbonic 
acid, added to that of the oxide of carbon, represents exactly that of 
the anhydrous oxalic acid; and M. Dobereiner concludes that this acid 
contains no hydrogen; for if it contained any, sulphurous acid should 
be formed; or if the hydrogen was combined with a portion of oxygen, 
of the oxalic acid, the carbonic gas and the oxide, of carbon would- 
be found in difterent proportions. • 

In this experiment, the sulphuric aejd combines only with the 
water, and in order fhat it may, , succeed, it is i^.cioite that, the sul¬ 
phuric acid shouldh<^ fuming, bhe that of .]|^rdK^ssen : for common 
acid does not decompose oxalic acid,—(Ann. de Chi^ie et Fhys.) 

IV. Hot Springs of St: Michael • , , ' 

The vicinity of the springs is indicated by the increased temper¬ 
ature of the earth, a sulphurous odour, and the esc^e of vapour or 
steam from every crack., or fissure in the ground, volumes, of, 

%moke and steam rolling upwar^fiifrom the surface to a great beighf# v 
till they are gradually dA^sed tW**gh ,^ie atmosphere, , or mingle 
with the heavier clouds that crown the ..summit. of the mountains, 
produce a striking effect. The,, confused rumbUnjg; and hissing noise, 
that is heard for .some .time before we arilve in stght of the springs^, 
increases at last to an incessant and terrific roar, and see^s to issue 
from the very spot on ,which we stand. The earth returns a.holiow 
sound, and great, cautlbn is required to avoid stepping Into the pools 
and streams of boiling water with .which iu'surface.,is covered. 

The .quantity, of , 11 ^*-water discharged through/the inpumerablie ^ 
orifice in the ground is ptodigio^sly, great,, and/mf diflerent .stream^ , 
unite, forming a, smahily^y that, still h<^* jomf tHe Eibeimj^Qluwh^! 
•The laigest streams arn, terns^d ^ caldbhaf./* hoilei-s, and a' 
shallow basin of earthy matter has beenlhmed round each , &f thm 
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by doposttionc from the water. Much of the water ii» constantly re- 
btrained within these reservoirs, and its surface is more or less agitated 
by tlio escape of sulnliurctted hydrogen gas, and the ejection of 
water from below. The temperature of some of these springs on the 
second day of December, between three and four o’clock, p. m., the 
thennometer standing at 63 degrees, Fahrenheit; the barometer at 
29*4>, was as follows 


207“ 

200® 

98® 

137® 

203= 

190 


170 , 

73 

114 

1&1< 

04 

122 

171 

147 


The basin qf the largest spring particularly designated as “ the 
Caldeira,” is circular, and between twenty and thirty feet in diame¬ 
ter. The water in this boils with much greater violence than in any 
other Caldeira, and distinct loud exploi,ions occur at short intervals, 
which are succeeded by a a f ry perceptible elevation of ^ae centre of 
the body of water within the basin. This is atfei^'^1 with a loud 
hissing noise, the escape of great quantities of pulpf’ijircttcd hydrogen 
gas, steam, and sulphurous acid vapour. On account of the high 
tempciature, and vast quantities of steam, it is dangerous to ap¬ 
proach near this spring, except on the windward side. The cattle, 
however, are often seen standing on the opposite side, to frei' them¬ 
selves, as it is supposed, from vermin. The, pcisants ave in the 
habit of placing baskets filled vsfith lupines, beans, and other vege¬ 
tables, on the edge of llu> ba^n where they are speedily cot<\ed. 

Every interstice in the ground, and the surfaces of many of the 
loose rocks, arc incrusted with sulphur, which is sometimea ciystal- 
lizcd in acute pyramids, l>ut more commonly in delicate fibres- A 
considerable quantity of it might be collected in a short tune 8jlex 
is deposited Irom the water under a variety of forms, and many small 
pieces of pumice and altered lava are cemented by it.—(Dr, Websti r’s 
History of the Island of St.,Michael.) 


Xhc^olutlon Carbomie of Lime. 

Mr. Dalton, in a paper containing remarks on the analysis of spring 
and mineral waters, has stated some interesting circumstances res¬ 
pecting the alkuHno properties of solution of carbonate of lime. It is 
stated, tha^ all ‘•pnng water containing carbonate or super-carbonate 
of lime, is essentially limy or alkaline, by the colour tests. And this 
alkalinity is noV destroyed till some more powerful acid, such as the 
sulphuric or muriatic is added, sufficient to saturate the whole of 
the lime. Indeed, those acids may be considered as sufficient for 
tests of the quantity of lime in such waters; and nothing more is 
required than to mark the quantity of acid necessary to neutralize 
the lime, it does not signify whether the water is boiled or unboiled, 
nor whether it contains sulphate of lime along with the carbonate; it 
is still limy in proportion to the quantity of carbonate of lime it con¬ 
tains A grecably to this idea, too, I find that the metallic oxides, as 
those of iron or copper, are thrown Mown by common spring water, 
Just the same as by free lime, notwithstanding, this carbonate of 
lime, in solution in water, contains twice the acid that chalk or lime¬ 
stone does. 1 fully expecfed 'the super-carbonate of lime in solution 


* The above axe put dowa in the tadec in which th^ weve exiunined. 
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to, be acid; but it is strongly alkaline, and scarcely any quantity of 
carbonic acid water put to it, will overcome tins alkalinity. I*ure 
carbonic acid water is, Jiowever, acid to the tests. I could not be 
convinced of tbe remarkable fact stated iu this paragraph, till I 
actually formed super-carbonate of lime,, by super-saturating lime 
water in the usual way, till the liquid from being milky became clear. 
It still continuqd limy, and was even doubtfully so when two or three 
times the quantity of acid was added. It should seem, tluii, to be' 
as impossible to obtain a neutral carbonate of lime, as it is to obtain 
a neutral carbonate of ammohia, in the setfse here attached to tlie 
word neutral.”—Memoirs of the Mancaestei Society. 


Article XII. 

:4EW SClENTlFiC 1 iOKS 

PRiPABiWfi r«u piiBLu Aiinur. 

The Naturalists Guide, or Diicctions f( r the collecting and Prcser*> 
vation of Animals and Plaiuv 31y Willian Sisainson, Esq 

Practical Observatitms ou Paralytic Affeiuons, Delonnities of the 
Chc‘«r* and Limbs, illustrative of th^ Effects of must alar Action. By 
Mr. W T. Ward 

A System of Analytic Geometiy, By the 11 ev. Dionysius Lardnci. 

Ihe h'ossiK of the Soutli Downs, or IMustrations of the Geology of 
Svi«isox. By Giduon Mantell, FLS. lit om Yol. royal 4to. with 
nunuTous Engravings. 

JObT FUBLi' 

Memoirs of the Astronomical Society* of London. Vol. 1. Ito. 
1/. Is. * 

A Ih'ivcrsal Technological Dictionary of Terms used in all 
Arts and Science's? By C»eorge Crabb, A Hi. Illustrated with numc- 
roiii Cuts, Diagrams, and Plates. 4to. Parts. I and*ll. ihs. each. To 
be completed in 12 Monthly Parts. 

T) avcls in the Intel ior of Southern Africa. By W. J. Burchell, Esq. 
With an entirely new large IMap, numerous coloured Eitgravmgs, and 
50 Vignettes, from the Author’s Original Drawingsjs 4to. VoJ. 1. 
•4/. IP. ()d. 

An Essay on tbe Uterine Hoimorrhage, which precedes the Delivery 
of the Fuli-giown Fa'tus; illustrated with Oases. By Edward Rigby, 
MD. FLS. PHS. &c. Svo. Is, 

\ Series of Questions and Answers, for the Use of Gcntlcmeu pre- 
}>aring for their Examination at Apothecaries* Hall; with copious and 
useful Tables annexed. By Charles Miogay (Syder. 4s. 

Tiie Chemical Decompositions of the Loudon Phnrmacopem. By 
Chailes Mingay Syder. 18mo* Is, bi/. 

Remarks on Cutaneous Diseases. By J. H. Wilkinson. Svo. 
35 . iSd. 

The Florist’s Directory, a Treatise on the Culture of Flowers. By 
James Maddocki Florist. Svo. Plain, 125,; coloured, 205. 
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Article XIII. 

NEW PATENTS. 

C. Broderip, Esq. of London, now residing in Glasgow, for various 
improvements in the construction of steam-engines,—Dec. 5, 1821. 

H. Ricketts, of Phoenix Glass Works, Bristol, glass manufacturer, 
for an improvement in tl\£* art or method of making or manufacturing 

f lass bottles, such as are used for wine, porter, beer, or cyder,— 
tec. 5. 

W. Warcup,rof Dartford, Kent, engineer, for certain improvements 
upon a machine for washing linen, cotton, or woollen cloths, whether 
in the shape of piece goods, or of any article made up.—Dec, 10. 

W, Horrocks, of Portwood-witlun, Binnington, m the county of 
Chester, cotton-man ufactuier, for an improvement in tkJ construction 
of looms for weaving cotton or linen cloth by power, >> ihmonly called 
Power Looms.—Dec. 14*. 

J. Winter, Gent, of Stoke-ender-Hamdon, Somersetshire, for cer- 
tjun improvements in a machine for sewing and pointing leather gloves 
with neatness, much superior to that which is effected by manual 
labour.—Dec. ^9* ^ 

S. Brierley, of Salford, Manchester, dyer, for an improved method 
of preparing raw silk, and cleansiti*g the same, for the purpose of <lyeing 
and manufacturing —Dec. i 9.' ^ 

J. Gladstone, of Castle Douglas, in the stewatry of Kircudbright, 
and county of Galloway, engineer and inill-wright, for an improvement 
or improv’^ements in the rdhslruction of stcain-vesscls, ana mode of 
propelling such vessels by the application of steam or other powers.— 

• Dec. 20, 

Julius Griflirh, Esq. of-Brompton Crescent, for certain improve¬ 
ments in stcam-carriages, avd which steam-carriages are capable of 
transporting mcrth<;ndise of all kinds, as well as passengers, upon 
common roads, wlthobt th'* aid of horses. Partly communicated to 
him by foreigners residing abroad.—Dec. 20. 

Pierre Erard, of Great Marlborough-strect, musical instrument 
maker, for certain improvements on pianofortes, and other keyed 
musical instrt raents. Communicated to him by a foreigner.—Dec. 22. 

G. Linton, 9 f Gloucester's!reet. Queen-square, Middlesex, mecha¬ 
nist, for a method of impelling machinery without the aid of steam, 
water, wind, air, or fire.—Dec. 22 

11. Onnrod, of Manchester, iron-founder, for an improvement in the 
mode of heating liquids in boilers, and thereby accelerating and increas¬ 
ing the production of steam. Communicated to him by a person 
residing abroad.—Jan. 7, 1822. 

R. S. Harford, of Ebbro Vale Iron Works, Aberistwyth, iron¬ 
master,* for an improvement in that department of iron commonly 
railed puddling.—Jan. 9. u, 

J, Harris, of St. Mildred*s-court, London, tca-dealcr, for an im¬ 
provement in the manufacture of shoes for horses and cattle.—Jan, 9. 
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Article XIV. 

METEOROLOGICAL TABLE, 
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REMARKS. 
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1, S, 9. (doudv 10 il. J’uii IV tloud) li. f'op-,i inonuny fine day. 
f4 T''im, 15 I'lit fain n ‘ |6 Pim. 17 (kinU .ui^jng. /me day. 

5% 10, (liiudy. ‘JO tJoudy. lair m ihe tvMiim;. ‘’I, (Imidi ^wl'ime 2SJ 'Whit*' 
no It '»’S. rir<*. 24 tlwdy ‘*5, 27. line, 2B lion tro^t • hue. 


IlESUl/f^ 

♦Vinds; N, 1 ; SK, 3; n, I, SW. r,; IV, 1 NW t 
. Karnmctcr. Mwu liciglit 


Jbor the jj*onth....... •• J jinhi . 

r 

I'oj Uu 1 ^lur penod, tudiag the i'Jth. «) 1 SO 

roi IS Jay'S. ralAig Hie bth (rnouu iiorl/i).. .Soho'S 


1 01 11 day s, t nduig the 20th (moon south). ...... . 5O*200 


rheiTOomrtcr; J^eanhfvht 

Koy the mouth.... 43*321** 

Vor the lunai period..41 *5S3 

Kov S9 day<-, the sun in Oapin urn ....42*655 

Evapotatiun.... ..1*58 ta. 

Aiuu... .......... 0*82 

4 

Labatatory, Sua^faid^ TnUd Mmiht Sly 1S2S. R» KOWABD. 












ANNALS 


OF 
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Article I. 

Anatomical DmcovcnCi reffpectiifg the Organ of Hearing in Fitshjs. 

In the year 1B20, a thin quarto volume was published at 
Leij^sic by Dr. Eimest Henry Weber, entitled " De aure et 
audita Hominis et Aniraaliimi, parS [. Be aufe Ariimalium 
Aqnatilium.” By this first part, Dr. Weber cousklers the,-fol¬ 
lowing new facts to be the results of his anatomical labours on' 
fishes. We, iherefore, insert a tran^tition of them here in order 
to draw the uttentioji of our cora*pai'ative anatomists to tlic 
anatomy of the ear of fishes.^ 

1. TliG petro/Tj/xoutCs (/arnprej/s), both of viijprs and the sea. 
are furnished with a cartilaginous vestibuluiu separate from the 
cavity of the cranium, but they are destitute, of ftemicircuiar 
canals, botii cartilaginous and membranaceous. They are like¬ 
wise destitute of lapilli enclosed in the vestibulmn^ or in a buvsa, 
and have no external organs of hearing. 1'heir menibranaceous 

* vesfibulum is divided into different cells. 

2. In several genera of osseous tishes, agud especially of the, 
order abdominales, the swimming bladder is joined in a particular 
way with the internal ear, and is useful to the membrana 
tytnpani. 

3. This conjunction of the 'swimming bladder with the internal 

ear in the cyprinus .carpio (common caip), brama (bream), tinea 
(tench), cafriassius (crMsicr«)7 rutilus (/‘oaf4% aphyas, leuciscus 
(dace), alburnus and doubtless, in all the cyprini; like- 

* Wc liav? not ventured to translato the Latin names "by yrTxkh Wofecr distinguishes 
tlte parts whidi he desesrihes, concoivhlg them lifedy to he more generaify 
than the oorre^onding English ones. ... 

. New Series, yoLL.''in. y 
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wise in the siliims gltois and cobitis fossilis and t|ie barba- 
tula, is accomplishfedi by means of six ossicula auditoria (three 
of which are placed oh the right side and three on the left) 
united with the three superior vertebpe by articulation. These 
may.ibe compared to.the stapes, iupaa^ and malleus. The apex 
M me malleus'always adheres to the upper part of the swimming 
'bladder. 

-/^i^.dv. Alb'the fislm enumerated^ ..are furnished with two 

rja^ltWs (alno) situated in the f?rst vertebra near the foramen 
occipitalo. Each cavity is shut by the stapes of that aide in 
which it is, plac&di and the sla])es may either be drawn from it, 
or applied to il, by the action of the swimming bladder. Hence 
this ,<cpyity may be. compared to the fenestra ovalis in man. 
Each* cavity (air'inm) is furnished with a little bone peculiar to 
itself which shuts it up. ’ , 

dfi, Jn all the fishes above enumerated, eacli cslvuty (atrium) 
has^arcess to the sinus, imparis by means of two holes cut in the 
■occipital bone, 'This sinu. if-, ^ituuted in the middle part of the 
hasilary portion of the occiput. T'assiag into th(' cranium like 
a fork, it is divided into two cauuis* of wi ieh the right passes to 
the right labyrinth, .and the lefc iulo the left labyrinth, to which 
■it adheres in that place in which the saccus and vostibulum 
.membranacenm are-united., ' 

6. in all tbe fishes above eiunneratcd, there arc i'ound t'ertain 
.ostia leading into the.samp Cavily of the cranium, covered with 
tskin and musdes, which must be considered as the fencstnc of 
.the osscotis veslibujum, since the cranium of osseous fishes 
.serves the same purpose a-ithe vestibuluni osseutn. 

?. fu all th^se dshes, tite three superior vertebra; receiving 
the ossicula imditc^ria are increased, augmented in si'ze, and 
romarkiibly altered, 

3.- All these ftshes.possess an interior lapillus of the sack, re¬ 
markable by a pecitliUr form, long, and spinous. 

9. The ossicula auditoria of the cypvinus are enclosed by two 
membranous Viditorial'-fossa‘, ■'[fic of which is situated on the 
right side, unit the other ou-itlxe loft side of the three sujiefior 
vertebra;.. The fosfsain-auditories cominuuicafe w'ith the cavity of 
the erainum by the two lateral occipital bones, and contain an 
oily liquor of the sauie nature as that, in the cranium. '' 

to. The ossicula auditoria of the cobitis fossilts are included 
in a cavity of the transverse process of the , second verte^a, 
answer jng the purpose of the cavity of the tympanum. 

ill Tlie osseous capsule, enclosing the swimming bladder of 
the cobitis fossilis is formed from the transverse prqciesses of the 
third vertebra, expanded intoaii osseous bulla. This capsule has 
t.wo great external atjertures, Burrounded outwardly, by an 
elevated margin, covered*by the external cutis. By two other 
antwi^r openings^ the apex of the ipalleus of the ri.ght and left 
side enters into the osseous,, capsule, aud, is there .:lSxed to the 
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swimming bladder. This osseous capsule anbuits tlie «ame 
purposes as the annulus of the tympanum m the human mf int. 
Consequently souoious tic mors have access to the swimming 
bladder thiough the apeituies covered with ‘km, how which 
they are tiansfuiedby means of the malkub, intiis, and stapes, 
to the membiaiious labyiinth % 

12. This coiquiiction of the swimming bladdci and iiitunal 
csi IS brought about iq olhei hsht >* not by ossk ula auditona, 
but so that canals from the swimming Lladdti ascc ml dnectly to 
the head, and are joined to the lai m dithnnl wavs 

13. In the spat us, s>alpi, and saie-us, the topbl the swimming 
bladdei ascends to the bast of the oiaiiiuui dnidtd into two 
tanalb A peculiai membrane umles the apices of these cmals 
to the maigiiis of two q \ li boms situated on the right and left 
side s of tl bast of fhc t. iiumin 

14 In the < J^upea haicngi * {/lenins,}, ‘wo iciv natiow canals 
of the sviminnig bladdei tntci into two honv canals on the 
light and left suie of the bi‘i of the occipil vl hone Each of 
the se c mals is again divided into twe mall bun> can is whose 
evticmitu s swell out lilt hollow bon> giobiiks, 4he luteiioi and 
postciioi 11 iS ds of flit ^swimming hladctu fill up these 
boii^ canals and c lobuleI he appendix of theme mbrinaceous 
estibiflum entcis into the ri^lit uiJ left a itciioi honj globule 
near the bullous e ml of the swimmui,, Madeki, so lb it ic ai lung 
the exticmity of ‘•he swiuimm,, bl tddi i, i^ tonus a sc ptum, which 
scpaialts the caiitv of the ippendiv oi the \‘stibuliu»ifilled with 
watci fioin the caut> at the cvticuiily of the* ‘viuuumig bladdon 
fiUtd with ail Ihe cueumteiem I oCtliis ".tje'emiis >nriounded 
by 1 ling neaiiy < utiK^moiis He wet lu the iuinng the ‘ono- 
rous tre noi of the swnmimig blaeWci aif tnn)kiud to tho 
meu)biaiiou> 1 Cbulam itscli. « 

1 *1 The anttnoi pait oi the light me mbianons lestibulmn of 
the lurimg ton munieates with the antciioi pait of the left incm- 
b'anous vcsfibuhim, by means of a tian>.\ciS( immbianou-» 
eaualptssmg bilovvtne ecicbuuii, la ■.uch i in (iiiiei that nu i- 
euiy c'nnot he injected into cithei n tibulum ^»»Uiout hlhug 
.'ll tlic''line turn th< incmbiauius vcsiibulum ami thesemuii- 
e aJ u c an ih 0* the opposite side 

10 Ihclowei end of the swnumnig bladdei of the lifiniig 
and aiifhovy is pioductd into a t^uial situated between the iwi> 
eiaiie*’, and behind the leetuui which opciu into the: ostium 
genitale. 

17. The swimuun , bhddci of the eobitisfo«silis is uotsnipk, 

buteonsi ts of twOpaits, th» appei gieatei, and the lowci, very 
small, situated without the bouv capsule A fi]neui> plot ess 
passes fiom tht‘ skm to the hwimmuig bladdei by aiicKltinil 
opening of the osseous capbUli * 

18, The canal for air (e««aV/c piienmcUt n*>) of tin swi mmng 
ffaddci oi the cypnm enteung into the o sophtgus ciuno* be 
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Ojpieued and sliut b;^ means of a val7e« but forms a muscular 
tumour, througli which the air canal penetrates in a spiral direc¬ 
tion, diminished tp the fourth part of its size. 

19. The ear of the ray fish is not furnished with a single 
external passage, as all anatomists have hitherto believed; mat 
with two. Besides the fenestra of the vestibulum cartilagineum 
fdosed by a merabiaue, described by Scarpa and Cuvier, there 
mdsts a fenestra of die ^vestihuluni i^iembranapeum situated 
beside it. The fenestra of the vestibulum membranaceum is to 
be compared to the fenestra ovalis in man, and tho fenestra of 
the vestibulum dartilagiueuui to the fenestra rotunJa in man. 
The fenestra of tlic vestibulum cartilagineum forms an opening 
into the cavity of the vestibulum cartilagineum, the feucstM of 
die vestibulum membranaceum in like manner forms opening 
into the cavity of the vestibulum membranaceum. ^ 

20, Between the fenestim of the vestxhula in^hranacea cut 
out in tho caitilagmous cranium (belonging to the right and left 
ear) and the sUn coverini the occiput, two bags are intoinosod 
filled with a white calcareous liquor, and touching each other. 
From each of tli/ise, a large membranous eaiial onloifiig tlirough 
the fenestra of the vostibuluui mcmbiauaceam, de«-uends into 
the vestibulum incmbTanaceum, and fills its cavity, These bage. 
called by Weber the sinuses of the external ear, and ooilipared 
by Monro to the conchm of the human ear, answer the pniposc 
of tho cavity of the tympan^im, and tlie liquor included lu them 
serve tho purpose of the bones of the ear. 

. 21. One 01 more very small cauals, detected by Moiuo: but 
not found by Camper, Scarpa, ('’omperetti, and Cuvier, pass from 
the auditoiy sinus of each side to the cutis, and there open by 
very small mouths. these pauals, any excess of the calca¬ 
reous liquid contain^ Tfe^Mthe sinus auditonus inay be tin own 
out. * 

22. Theie is a small muscle belonging to each auditory sinus, 
by means of which the auditory sinus may be compressed, and 
its liquor either thrown out through the small apertures opening 
in the cutis, of impelled through lile canal into the membiauouft 
vestilmlum. In this way tlio vestibulum membranaceum maybe 
either compressed or relaxed. 

2>i. The -vestibulum mcinbrauaceum of the raia sarpedo mar- 
jnorata (Itisso) does not contain white cretaceous lapilli; but a 
gelatinous mass, mixed with a black coloui’ed sandy matter. 

24. The membranous sooucircular canals of the raim arc joined 
to each* other and to the vestibulum membranaceum in quite a 
different manner from those of the squalus caicharias (white 
sltm A*). The semicircular canals of the aqualus carchanas have 
a semicircular form, while that of the raia has a circular form. 
The semicircular canals ofHlie squalus carcharias proceed by one 
e.vticmity from the vestibulum membranaceum, and by the other 
extremity return into it *t whereas those of the raise are quite 
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«i6patated from it, and indeed have no (‘omiuuuication with it 
except by two very small ducts. One of these ducts passes 
from the vestibulum membranaceum to the posterior canal, 
which has the form of ii circle, and does not cohere to the 
remafniiig canals; the other passes to the anterior canal. 

25. The observation of Trcviraftus that the auditory nerves are 
not always to be considered as branches of the trigeminus le 
proved to bo true. 

2(i. The nervi auditorii accessoriubave different origins m 
different fishes ; proceeding from the cerebrum, the par vagum, 
and the trigeminus. Nor are these neives always destined to 
the same parts of the labyrinth. In the raia to/pedo, the squalus 
carcharias and the petromyzon {l^inpreif)^ the nervi auditorii 
acCbfesani do not belong to the ear. In several of the cyprini, 
the aut'^or describes a very remarkable deviation in these 
nerves. 

27. The braychos of the nervi audiloii! belonging to the ves« 
libulum are so/’/, and, as ii were, spread er its inferior surface. 
The branches sent to the ampulla* are hardy and penetrate into 
the cavity of the umpulluj, coustilutmg a seinilniiar ph'xus jut¬ 
ting out into the cavilv. Ihe son ms tirwiois (d the fluid 
included m the ^canals are readily ti.uisferred to 

these nerves. The nerves of the vestibulum leceive the sono¬ 
rous ftamors * t tlio solid bodies incl uled in the vesUbulutn or 
sack. 


Article ,11. 

On the Annli/sis of Biasi. fly Mr. W. M. Keates. 

(To the Editor of the Anntils of L'hiUmph^,') 

SIR, 

11A VINO noticed that most clieniical writers, w-ho have made 
aicnlion of brass, state tlie proportious of the'two metals winch 
compose that alloy, to bo very different from vvhaf they really aic, 

] was induced to attribute the incorrectness of their statements 
to some fallacy in the mode of analyzing ii; this opinion was 
verified by some experiments which 1 made on the subject. 

The formula recommended by the most eminent writers is 
aoiufion of the alloy in dilute nitric acid, adding excess of 
caustic potash, boiling, to take up the oxide of zinc, and throw- 
down the oxide of copper. 

This method of proceeding seems to have been followed from 
a consideration of the known habitudes of each oxide when 
per fte, rather than founded on the result of direct experi¬ 
ment. For although the oxide of 4inc, when alone, is readily 
soluble in an excess of caustic alkali, yet when precipitated along 
‘with oxide of copper, a part only is taken up by that menslruuui. 
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This pfobably arises from some mechanical combination of the 
two oxitles, and not from any chemical union. The following 
experiment may, I think, be considered as suflBcieuk proof of the 
fallacy of the above mode of analysis. 

(A.) 100 grains of biass dissolved in diluted nitric acid'; the 
solution was heated until it was nearly neutral, and diluted with 
dhsiiiled water. 

(B.) 540 grains of caustic potash dissolved in six ounces of 
^ter, Were added to the aolution A in u flask capable of holding 
36 fluid ounces, using agitation during the niixture. The flask 
was placed on a sand-bath, and the contents boiled for an hour 
and a Iiali^ precautions being i aken to prevent tlie niixture being 
thrown out ol the flash, to which it i^ \ery liable, from the great 
weight ol' the precipitate jireventing the regular escape of steam. 
The whole was filtered while hot, find the pmcipilatc, which was 
of a dark-brown colour, after being well washed, vricd, and 
heated to redn(“,h, weighed 111*5 grains. 

(C.) The fiUeicd fluid, which was extreiuoly alkaline, was 
reduced to a coavenieuf balk Oy evaporation, and supeisaturated 
vath muriatic acid; carbonate of sod i was now added in excess, 
which llirewdovvn carbonate of zinc, this vas sopa«ated by the 
filter, and heated to redness ; the p\ide of zme ksuituig iveiglied 
J4 grains, equal to 11*2 gimns^of zinc. 

(B.) 100 gmins of the precipitate (B) dissolved in dilufe scl- 
phuric acid left a small quantitj of sulpliate of lead, which, being 
separated, the solution wasi^ndeied very acid, and two polished 
cylinders of iion immersed in it, which precipitated tlie coppei, 
this, when collected and dried, weighed ratlu^r moie than 
6‘2\) grains, which gives 7«0 grains of copper in the 111-5 of 
preci))ltate. 

(15.) The solution ft-mi which the copper had been precipitated 
was boiled with intric''^iti to iieroxichze the iron, and iieaily 
jieutralued by carbonate of soda. Ammonia was now added in 
excess, and the oxide of iron thrown down by it separated by 
filtermu. , 

(F.) "'flic filtered ammoniacal solution was, with the addition 
of muriatic ai-ur," evaporated to dryness, and the dry mass hcatedi 
in a silver crucible to drive otf the muriate of ammonia; aftcr 
wlnch the lesidue was dissolved in dilute muriatic acid, to which 
solution carbonate of soda was added in execs'^, and the precipi¬ 
tate lesultmg, aftef being heated to redness, weighed 22*5 grains^ 
equal to 18 grains of zinc. 

Thus, iheu, the products of the analysis are : 


Copper at D.70*0 

Zinc at C and F..29*2 • 


Loss. 




99-2 

0*8 


100*0 






1822,]' v’t* 'Mr^&tatesi ofi A,tiafyus oj '. ^7.,, 

,'j'Vv V >, I % ^ ^ ' 

’Now had the mode of analvsis under consideration been, oei!-' 



iifierence much too great tb*he jcttribuied to any error m^ne. 
ihanipula;fen. Had the residue W by file potash be^ l^eu 
f6i*'oxido>bf copper, it would have, given .pnly IV^ P®*" 
zinc inIQie brass,, which approaches pretty nearly the q^uanti^. 



likely that no two. expei’imentg.wpuld give . the same residt^..for 
an alloy of unifornf composition.M : •- ,, , , , 

In recornmendihg anoJ^f mode^of anhlfsis •to^fthe nd^^ of 
chemists, I do hot ipled^ myself ^that it is one which will give 
resiTlts of mathematical accuracy; hht \vhich nevevlheles,®.'will 
be found,efficiently correct fo/ any practical purj^Sds* an(f may 
serve until some* one more versed in analytic, research .than 
myself shall poyit out a better,' . . .. . , 

(A.) 70 grains of copper‘and 30 grains of zinc, were digiplved' 
in dilute nitric acid. The solution'with the addition ofijittle 
sulphuric,-iacid, was evaporated',to dryness, and.redissolfed in , 
dilute sulphuric acid, adding the acid t mSfiderably in excess^. A 
little sulphate of'lead which remained was separated, but not, 
weighed; it might arise from ?he. zinc or the aud.., *1, jd 
(B.y The solution being-much "diluted :was intrQduce4‘;if:l,tp,a 
fi^sk, and brouglit to the boiling point, Thme polished cyHddejpe 
of'iron, one inchJbpg each, wefe itittodpeed., ..and the bpdmg “ 
continued until iI^:fpplution bcceme*nearIy;ebiouriess, A ptgtioh 
of the liquid was now tried for copper by a fresh piece of, iron., 
but the surface re,mained perfectly ft’ge from it; and, upon adding 
one drop of a solution of nitrate oi‘ copper, a precipitate took 
place, which shotvs that this test whs sufficiently .delicate. 

(C.) The mixture was.hkered. and the copper well 

washed with ^ Wy. dilute .sulphuilc. acid,,jan4 attawavds^ with 
boiling water ; ai^^.h^ing dried,.’was a crucible covered 

with charcoal pohrder, and vnelted, the . button weighed, 69‘5 

#The fi%red fluid was'iio\^^;j^Eeeded^;^^^^ precisely, in the 
Same mabner aa-Jltt'(E) ■ Thor,Osiido}of. zinc, „ 

obtained weighb4'86';7o, 294 of t&c. . This;giye^^ 

'' ttnhfipr ‘ ' 

^ * <U' f f'* •►*f.** ^ n • *c w<7 Mr ■ 


'A 








' f <1 f'. v'» ,f''i 


• • •;f. ^■%Sf “ 
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The de^hiency bf hedf a grain coppeiCj,,and little more than, 
half a of ziuc^ is\hot, gre^T tha.tt:,h>,hht often oc(|urs,in 
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anAlysih; and it is probable Ibat even that quantity would be 
lessened by care in conducting the operations. In performing 
this analysis, it is necessary to drive off the whole of the nitric 
acid from the solution (A), and to have sufficient excess of std- 
phuric acid to prevent the copper from attaching itself too 
closely to the iron; in other respects, the excess of acid is not 
snatenal. The boiling must be continued until such time a& the 
solution becomes colourless, or till it tjeases to give any indica¬ 
tion of copper by any te&tA which may be applied. The solution 
should be filtered while hot, and the precipitate washed with very 
dilute sulphuric acid. If the <?opper can be sufficiently dried 
without the rislv of oxidizing, the fusioii of it may be dispensed 
with; lint if it is thought necessary to molt it, the charcoal 
powder, after tlie fusion, should be < arefully washed, as minute 
grains of copper are generaUy dispersed through it. ,*-The iron 
used foi precipitating Ine copper should be as pure a« possible, 
as frequently an iusulublc black substance, whivb is probably a 
caiburei of that metal, sepaTOlcs during the rction of the acid : 
should that be the case to an}’ considerable degree, so as to 
inleiferc with the results, u is highly probable that it would be 
got lid of by fusing the precipitate. 

Boiling the solution during thejjjrccipitation of the copper has 
many advantages over simplij immersion of the iron in a cold 
solution. By the former method, a complete precijutation is 
generally obtained in an hour; while, by the latter, the solution 
hai* held copper at the end of four days, and oven whert ^ com¬ 
plete pri'Cipitation has been <3b>ained (whiebis not often the case), 
a portion of the iron deposits in the state both ofprotrixide and 
peroxide, which can only be^got rid of, ut the risk of dissolving u 
portion of copper with them ;£besides which, the copper frequently 
adheres with such obstinacy to the iron as to renaer the estima¬ 
tion of it impracticableT*” ' » 

As a menstruitni tiom which to precipitate the copjier, sul- 
phmic acid possesses decided advantages over any which 1 have 
tried ; if the alloy contains lead, it is left insoluble in the first 
fiistance; also the copper is not ^acted upon when precipitated* 
as is the case when the nitric acid is employed ; the progress of 
the operation too may be judged of from the colour of the solu¬ 
tion. It IS probable that the acetic acid might be employed, but 
J have not made trial of it. 
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On the Geohgi/ of the Isle of Wight, 3^ 

ARTICtB III. 

On the Geology of the Isle of Wight f 6iC. 

By Prof. Sedgwiftk. 

(To the Editor of the Annals of Philosophy.) , 

* 

SIR, ^ Afartft 17,1823. 

There appeared ia tlio Anyals of Philosophy for Sept. 1821, 
an article by one of your covre&pondents (Mr. (1. B. Sowerby), oa 
the Geology of Headen Hill, in the Isle of Wight, With Bonie 
of his obseivatious 1 entirely concui; and I appreciate as highly 
as htf can do himself the iinportauce of an intimate acquaintance 
with certain branches of natural history. Without such know¬ 
ledge it must be impossible to ascertain the physical circana- 
stances under ^ybieli our newei stral.^ Iiave been deposited. 
1 o ccrnplete the zoological history of mi) one of these format 
tions, many details are yet ^Tantlng. It is principally with the 
hope that my own observations niiiy he in some uioasure sub¬ 
servient to tins end, tlia< f have \uitii <1 toreqyesl thor inser¬ 
tion m yopr juuniai. 

l*mnst at the same timestltc, that some oi Mr. Soweiby’s 
views ft spoctii'g the cUsiiftcatiofi of the formations over the 
chalk difier widely fiom ray own. An absence of several mouths 
from the Ihuversity prevented Ins reijiarks from falling into my 
hands before December. A series of engagements, of which it 
is uunecessaiy here to speak, have prevented me from uudertak-, 
mg the task of replying to them until Ajiis moment. 

The point on which your corrcspoiident appears to difier most 
widely fiom myself is in Ibo estimate he has formed respecting 
the meiits of those who have preceded liim. He seems hardly 
to have considt.*ed that the honours of inventive talent must 
chiefly be awarded to those who fir.st point out the way to disco- 
veiy, and from obscuic and seemingly imperfect data are able to 
dotluce imjiortant general conclusions. Uue thing*, however, is 
most certain, that sarcastic aoimadveisions, either on societies, 
.or individuals, can. never tend to promote the investigations of 
truth. 

It is impossible that the praise of successful investigation 
should bo withheld from Mr. Webster, llis e.vcellent and origi¬ 
nal communications respecting the formations in die Isle of 
Wight are in the hands of eveiy English geologist, and prove 
both his diligouce in the observation of facts, and hissaghrity in 
drawing the right couclusioas from them. No subsequent dis¬ 
coveries can possibly tfeke away from tliis merit, even though 
they point oat some objects of detail which had been, pci haps, 
either overlooked or misunderstood. • 

, In the following notice I intend, first, to give some account oC 
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the foB&ils contained in the iron Rand and the other beds imme- 
^aJely beneath tiiie chalk. Secondly, to offer some remarks on 
the formations above the chalk. Tho observations ouwhiolUhe 
remarks are princiimlly founded were made during two visits to 
the Jsle of Wight; one in the early part of the year 1819 ; the 
other in the early ])art of last summer. 

^ 3Slo paper in the Annak of PftHowph^ will be quoted, except 
the one before alluded to ; ’it will, therefore, be only necessary 
to refer to the page in which any particular observation is con¬ 
tained. T have the honour to be, Sir, 

Your most obedient srivant, 

‘ A. Sedgwick. 

I, Observalium on Foimaiions bvlweeu t/ie Porfland Oolite 

mid /he’ Chalk. 

ISincetbc publication of Mr. Webster’s letter^,to SirH.Engle- 
field, the deposits between the Poitland nohte and the chalk 
have gcnoially been subdivide d mt > three formations. (1.) Iron 
sand, a foimation of ferrggiiions ,and and sandstone. (2.) An 
argillaceous deposit {Teihiimtli i/ai/ of Mr. Grecnough). 
(3.) Green sand, a siliceous deimsit, <‘dntauiing suboiciinate beds 
of limestone, &c.; generaily ehaiacterized by tlu pix*sciice of a 
certain quantity of giecii eufth. Tins classincation is indepen¬ 
dent of all theory, and is only to be considered as a c^iivtincnt 
mode of arranging a great many similar beds, the c'^oloineal 
relations of which have been made out by actual observation. 
.The three ibrmations may together be considered as the repie- 
sentatives of the quader-sumldein of Weiner, as they appear to 
be associated with rocks tof the same age, and a^rec with it 
in some of their niqre minute characters. Many detailh must, 
however, lie supplietTbefcore even this point can be completely 
established. From the whole analogy of the English coast, as 
well as from the best accounts with which wc are acquainted, 
theie can be no doubt but that some of the beds here desciibed 
are widely extended in the iiorl^ of Fiance. In many parts of 
England, thej preserve an extraordinary unity in their general 
rolatmns and external character. On the whole, if we follow 
the gloat chalk escarpment towards the north-east, tliev gra¬ 
dually thin off, and sometimes, perhaps, entirely disappear, A 
few miles to the north of Flambro’ Head, the chalk is seen in tho 
cliff reposing on the clay ol’ the vale of Pickering, without i^Q 
intervention of any beds of sand or sandstone. With whatever 
certainty tho "great relations of the three formations above-men¬ 
tioned may have been established}, errors may arise in lixing 
points of detail from some of the following causes. ‘(1.) The 
colouring principles of the upper and the lower sand are some¬ 
times wanting. (2.) The green particles which chavaeterize the 
■uiipcr sand sometimes abound so much in the lower as to alter 









its ordiua.vy'appeara^C€, (3.) Tbj^. rfed oxide of iron aboimds so*,, 


Aiii^er distinct}v^e'^liarac^ar^lijiaisc^^ In ,t,beL,^undance of.d^ 
nize4^ fossii| ,in the gre«r .aip4 entire ahsence^.:^^^ 
many parts of tlie iron i]^ig^/4!'^met)mes lead .to; erroneous 

conclusions. In the sandy port^ .. .Of BgdCordshire^i one may , 
travel for hales together without feeing a ftag.tneot of a' 
fossil shell sf yet some beds, vyliiehit^e ^ji4|^dinate ito the salhe 
sand formation in t!lm.Isle*ptiWjigl4:; ..e3MSt1ntt^ trachs 

of beings which emoo poss^ed an lOrganixyed structure. A good 
account of the fossils oiikfi iron smd is undoubtedly a des^p-a^. 
turn. Mr. Sowerbyfs work -will, 1 hope, eventually supply this 
want.* 1 shall consider m^Jfself fdrtunate^if this brief notice 
should induce any otie to V^ieit those loc*ties which best illus¬ 
trate the zoological history of the formation. 

All the upper b^eds of Xii^%mMnd in the Isle ofWiglitpar|a|:fi 
of the high inclination of thbhentral chalk range (Ml. Websi^t;;® 
Letters, p, 122, 8ve,,&c.). As the Afe.rmg of the coast between 
Freshwater Bay and Brook Foint, is 'honsidei'ably inclined lh?the 
dii'fctiou of the strata; they rise up.iu s ccession from thelevel, 
of the beach, iand atie thus brought out under circumstances most 
favourableio a minute examhiatibnC , The natural section between 
Culver Ciifl* and the middle of Sandown Bay affords similar iaci- 
U^as for observation. Between Brook Poipt and ISandown the 
strata are nearly liorhsontal, ;and many, parts of the coast present 
perpendicular escarpttients. .The,Upper beds would, iiWefore, 
be inaccessible, were it not for the deep channels worn in the 
face of the cliff by the rivulets, which .descend from the central ‘ 
chalk range. 

As the fossils which chafSetetiz®' formation are not .uni¬ 
formly distributed through ffs'thass, it^irxyjbe proper briefly , to 
enumerate sdme jfthe prinmpal changes which^^re exhibit^ in 
the mineral composition of .its subordinate beds. 

(1.) Siliceous sand yaiiously coloured by,,oxide of iron, the 
colours sometimes very .spiendi,d;r a^d beautifully^, contrasted. 
With these beds are sometimes .j^i^iated .i|,,kind rfif coarse, sili-, 

jceous grit,(®rsrowAc®m®*’‘^^^ bf 

(r2.) Fine Vhiter;#ilteeous sand, oft^n passil^into sandstone. 

(3.) Bed^CQif^bing a, Variable admixture of argillaceous 
matter. Tbey ofted .contaih' carbQOate oflime, and ,a considera- 
bl^liuantity of gr^n aarth.. The more siliceous varietie-s dien 
assume thd':,:appea^oee i^i.grem $d^d. In all th^e varieties 
there are fo^ils, md|f ffeqsuently in the form of casts* 

(4.) Bedf^A^ clay; as^ociaf^d with :^yritous wood coal. 
Some subordinate l^aleayeons b'eW;Aontam fossil shells, ain4 
inu}mte»abie'hbnyA%®*'^*^t^*df a sm^'^sh..' _ ,A 

(5.) s%d hmosfooe* .They abound in some 

parte, of Simdown fc anAjoeput^^P aforpst .fyery part bttfe 
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cfiisr between Broo^k Point and Water Bay. /Along virith 
^em are aeveral those ^concretions' dfeiJcribed & the 
lYolntiie of the fSipological TransactioiaA undeir the name of 
l)j^y£nch fe€«^ ^ye, been destri^ed as are fonod ih the fife of 
'^ve in sotpie naealsure m/,^ des to thosejwho 
ate examiii^v Its fossil hiiWy. It woiddlie ijnile foreigh to 
the'pbje 0 tS;>of this, paper to describe the beds of fotter’s earth, 

’ clay, yelloty ochre, &0, which ate fWn<I in other, parte of 

.^^and subordinate to thiB';formarioi^. ' 


< •'Q', •■ ’ 

' i. ■; II. Pp^siLS;OF- the'Ieot? Sand'.'''-' 

iv Obscure impressions of reeds and other vegetable bodies 
mixed with carbonaceous matter, and sometimes disposed in 
regular layers. TheJIiaboand in the argillaceous beds, and are 
co^aminated with the presence of niuch iron pyrites* 
parbonized wood is found in all parts of the formation. It 
^W^tues makes an approach to the appearance of jet. Moie 
commonly the particles adhere soimperfeody that the specimens 
nibble between the fingeis. Near Brook Point the masses of 
mineralized wood are seen at the time of low water scattmed 
about the strand like the great beams of % timber yard, mr. 
Webster f has given an acciirate and graphical description of 
thia portion of the coast. «The changes undergoiae by these 
bodies are various and interesting.» Traces of the original bark 
are by no means uncommon • and in one instance we found it 
marked with deep lozen||e-formed indentations. Carbon and 
pyrites abound in -almost all the specimens j and the several 
. mris are often held firmly^ together by carbonate, of lime which 
n^ insinuated itself into ‘ievery portion of the mass, and partially 
displaced the woody fibre.* When ihe lime is taken up by acids, 
there remains belimd^a friable skeleton of carbon. In other 
examples, the process of replacement is so complete, that the 
specimens may oe regarded as true petrifsictions. I thought this 
the more remarkable as all the specimens of similar origin which 
I have seeQ in the iron ^md of Norfoljk. and other parts of 
England, are silicified. The.‘Existence of this vast quantily of 
fossil wood is'' the Ig^bre inter^ring,, as it points oui an analogy 
between the iron and, thiefof Wemer.J Our 

* Theffi( concrelions ate fonn^ Qecttsionally iii iflie gn^^wacke fboanadons; they 
aboi^hd' in majtiy of our coal districts, and are W no means rare hi c^ctaui port|npa t» 
&e laas c^y, Me Oxford day, '&e Simmendge day.' Perhaps there is not iiM'of 
ai^&Bffleous deposits in ithidt traees zdf them ma^Wt he fopnd. Tb^'tnost 
fie^ently ^peiiT in the f<nm of disdnd bennt^h(n;Md)d inberetioai^ 
the apper or mtrer sur&ce .^beds of ironstone, pr unpute «i%iHseems,^eatone, trtoch 
trayirse 'the ina^ of d^'day. i^oto^lNes they exb^ a djniftornphle 

b ctete i tt ttyo indtowtod beds', bi^ina^ -aiawsi^tod^l^ layers of Impwe 

carbonate of which hpve a fi^dwistraa«t^#a^ye» ihe sbaitja- AH dMwt warie* 

tiesarefbandj|i,die i 

^ Letter8to,SirH.Me6Bkl, ^1S|. ' " ’ . ' 

I SBeD’Atthi»#s<»,'®aitode'^Cf^|^i«ae,-Vd(’.‘b.p.'‘feSSi&A.'' 
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iiif^ltaatio^-r^si^ti^g the other fc^fe of that forea^oiSis too 

^ii'Z OOP ii:^i;Es.7m 



sphei^oiial 

terminations^ that |here, can he nOs- doubt of Iheif being derived 
from someoOtgamzed body, though- ,they:^l*ot .exhibit di^nct 
traces of animal structure.^.;'.. , ^, 

(2.) Sterna, of the body describi^ by Mi/Webster under the 
name of ThiSf;stdlated trausyerse sections 

of the stem,* which.are sq>. common in blocks derived froaiii^e 
green sand formatioili a^pes^ also In some beds of the iron mnd 
near Red-cUff.' /' - 

(3.) A com^ound?iMa:drepsr€. .The stellmfarise fjsj^,/a pedicle, 
and are gronped in a regular spheroidal form. Somd of the 
larger specimens appedr toj he formed by the union of ses^ral 
distinct spheroid^.,' They exist in the form of calcareous 
tions, in a reef of }ndurated'*VoM wbich appears belqi^^e 
high walef mark “oh the'eastern side'of Sahdown.Bay. 11% a 
continuation, of some of the inclined b ds of Red-cliff, and its 
induration aites frffm the presence of a cohsideiabie quantity of 
carbbnateof linie. f Jam the ntore particnlhr in describing'this 
locality^ ^ it abomids. ih'severaKossil species which are. Jaa a 
s^te of perfect preservation, I uafortunahBly reached the;spot 
the dde was running'in, was, .only armed wttih a 
hammer and a amall<chiseli Any one ,who i^wishes to iftve,st%ate 
the subject furtheri. onghtp after 'providing* himself with ihm'e 
powerful weapons, to visit the ri^^beifia^e the ti.me of ipw* 
water. * ' 

(4.) Ah obscure coralline body. , From t|e same locality.' In 
its structure it has;a geneftf%h^alO^, wi«^h “th described 

by ParkinsOip; v^-b ii. p, 137, 138. i, , * 

3, UNivA'^vEs.-r;(l.)f VermicMl^ria. '^owerby, Min. Con. 
pi, 57. Several traces of f,his genjuri were Observed in the Red- 
cliff reef above-mentioned; Afon^ %ith them #ere some 'adher¬ 
ing .serpniftc'.' ' 'V ' ‘ - 

, ’ ;(2.) Ain^pniUs* \ We found, ia^hgle ff ^^ent of this genus in 
a bed of'coamegjiebhish sand he^ Brook'Fdiit. , •' " !• 

(3.) Rmtdlaw^;: C<i®fs,isuffiGl^tly pharacterisric, to^ detei’- 
mine the genus, avieofound in the upper part'of the'Cliff at^hank- 

■'"'‘y''-'"''' ‘ '' ’’ ' e4*'‘ 

ribs, probably a rcH^ria., In ,t4n same state wrffi the* preced¬ 
ing, wi.#’;fragme,i|jts qf'|fmabeff^ar 'Brpok Pomt.^ 

tesambliog.!ffmt w^h 
abbimds injJ^e ru*b®<dt shell lime¬ 

stone near the top of the «ri?n sa»d fowhatipn in .Freshwater Bay. 

, ‘"..'A'-':- '.ivv. , 

* deol^calS^ansjMfiqro, v0l, it‘plate29. ^ - 
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Casts, probably derived from the same shell, are found in some 
earthy beds between the last mentioned locality and Brook 
Poipt. 

(C.) To this list may be added tlie caets of at least three or 
four species of univalves which abound in the upper part of the 
cliff near Sbanklin. 

Every one who has examined the localities of fossils must have 
remarked thal in strata gboimding in the oxide of iron, they are 
frequently si ripped' of their shelly oovering. In soft ar^llaceous 
beds, even the colours of thfe drigifial shell are sometimes pre¬ 
served, bul the specimens are sjenerally friable, and often disfi¬ 
gured by compression. In other mineral masses, nioie espe¬ 
cially such as contain a considerable proportion of carbou^-xle of 
lime, the fossils which can be detached from the matriy are in a 
beautiful state of preservation. Several species which exist only 
as castes in the ferruginous cliffs of Shanklin, are finely preservecl 
in lled-clifi'reef. It is probable that perfect shells belonging to 
all those species cf v.hicl v\c have now only the casts, may be 
found by any one who has time t'xaiuine the localities above- 
mentioned. 

4. Bivajaus.—(1.) Giyphaa huiuala. Miu. Con. t. 336. 

(2.) Ostrea. i\t least three dktmct species. •’ 

(a.) A palniated cockscomb oyster, associated and 

sometimes adhering to, the prerodiug species. TJie\ are found 
in regular beds which traverse the clifisof Bluekgaiig t^’liine and 
Shankiin Chine. Traces of the same beds appear to the west of 
Brook Point. 

(4.) An midi'scribed sp^-cies; much elougatod, in neneral 
form somewhat reseuiblingj^the ostrea temia, Miu, C’un. pi. 
p. 2, This specio'i abounds in some of Uie calcareous beds to 
the west of Brook Pokvt. 

(r,) A small fliJt oyster,*associated with the preceding. Thin 
beds of this fossil travci*se some of the argillaceous strata of Ban- 
down Bay. The shelly matter is sonietiincs replaced by minute 
crystals of selenite vvliich have originated in its destruction. 
TJie analogous facts exhibited by the Oxford clay and the Kim- 
iiiendge clay, are too well known to require any description. 
Theic arc probably more species of this genus; but the speci¬ 
mens are generally too ruinous to show any good distinctive 
characters. 

(3.) Perna. 

IjLL) A large thick quadrangular shell. 

(6.) Resembimg peiwa nviculoides (Min. Con. pi. 66‘), bul the 
fragments too imperfect to determme the species. Both are 
found ill Red-clifl*ieef. I’hc mnevhides is a characteristic 

shell of the middle oolite formation {mral rag), A perna of rude 
trapezoidal form is also found in that formation near Weymouth, 
but IS of an entirely diti’erent species from the quadrangular shell 
above mentioned. 
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a^pn4tlie ferjru^npps!^^^Jbl^$battkfin Chiae.„ It i|tvpry, 
” common in the ffWM sflfiii fbrmalSpItr ■ 


characters/i^iResei^les It exists in ;^rpat 

abiindance/nnd .^yajioiil states pf preserfation, in sona^Jbeds 
near Shanklin Cfi’ine,.. ^ ' _ • 'J'v,'' 

(8*) An exceedingly miante oval-shaped bivalve. It edsts in 


which occur in the . argillaceoub beds of^SaDdown Bay^^ ' and 
various other pa»t^ of the* fp^^iation. 

(9.) A bivalve abounding in. the ,thin beds of limestone 
occur in so^ many ipayts pf the fprasatipn.;, Casts of the^'^ihe 
shell are common in some of the less ih birated beds. We'^wero 
in no instance ab|p to, obtain specimens ydth distinct s|>epific 
chanQCters, - ;v 

(10.)^ Tp this list may be added,the casts of four or five.spe- 
cjifes which are in tpo iu^orfect a state to be ascertained. From 
the;,uppei’ part of the cliff hear Shahklih Chine. ' . 

5'! V nR^knaiVJ/BoNEs ,of smam, Ffsn,-~Iti 
great abundance in some impure calcareous^'Ibeds, w^ost of Brook 
Point. To these we may, add the bPnes, of a largo cetablous* 
animal which were found/ as I ha'^S^ been infornaed by Pro¬ 
fessor Buckland, iii Sandowp Bay, • 

The preceding list, howpVer imperfect/will show that the 


the, collector. But bn this yery.apppunt, jthe few beds which 
exhibit them in a statue sufficiently perfect for desci^iption are the 
more deserving of a minute examfeation. 




> ' . :ilL Th^rwWHCr^#. 

- “ 1 ' . J * v’' 

This bed, inte^psed Betweenihi^ greeii s4M and the npu 
is perfectly continuotisin thh Isle pf Weight.* It is of compara- 
riveiy litdife interest, inasmuch as it contains very .few fossils. In 
.fch^ ruinous AcUff &med % its w^^tern terminatii^, we found 
fragments of a, thMhaicareous bed-contaihiug traces ofn, small 
species ottiimpami-. TPhis fact, if cpjifirmedBy better specimens,, 
would be interesting, because thu jskme genus abo^d 

in thd Pfitwpyth marble, vd^h is J#%vcd;^oin ffie same form¬ 
ation. 


. * Sec t})e'|)kte« Mcoii 
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IV. Green Sani> and Ciiaek Formation. 

The great geological pbenomena presented by thete two Ibr- 
madjons have been admirably detailed by Mr. Webster. Thoir 
fossil history has already received Qonsiderableillustration; ranch, 
however, remains to be done. The zoophytes (especially of the 
. green sand) woidd afford excellent materials in the hands of a 
gobd natnrahbt, as the species are very nntocrons, and the 
greater part of them remain undescribed. 

The beds of green sand in F^eshwatei Bay are iu a state of 
imperfect aggregation which favours the extraction of the organic 
remains. 1 ho Corresponding beds which appear near the eastern 
extremity of (he island are in a state of much greater judmation. 
They are there seen in contact with a variety of indmat<*d*inarl 
which forms the basis of the chalk deposit. *rhe line of juuciion 
is ill defined, as the green sand appeals to pa^s into tb * bods 
which repose upon it, by gradations wliicb are plmost insensible. 
These ambiguous appearances are limited to the extent of a few 
feet^ and can'tlirow no duficulty in the way of a proper cliissitj- 
cation of the two formations, in some othf i pio'ts of "England, 
the case is fur different. The aigillaceojs natter, which always 
forms a constituent ofthe lower chalk, pie%ai’ls to such a degiee 
that the beds gradually pass into a tenacious clay. On th<' other 
hand, the lower portions of tfii.> arjylilacc'ou? marl borom'h mhed 
with sand and sandstone, wl'n-li jjeeni to link them to tlie 
sand formation. Hence arises an umbiguity. 

1’he beds of argillaceous mail may be considered as forming a 
.portion cither of the grce?i .wind, or of the (ha//, series. jHr 
Greenough, in his GeoJogiCal Map, lias chosen the foimcr alter¬ 
native. As far as myowi observalmns go, the choice ha*?, 1 
Urink, been nnfoiluftaie. i^erhaps the proper mode of avoiding 
all ambiguity would bei to give an njipropriate name to all those 
varieties of chalk mail which are in the state of a tenacious clay, 
and to lepie.sent them by a peculiai colour. The stiaia m ttie 
neighbouihood of C^ambndge aiibrd auexample ofthe airunge- 
ineul w'C have been describing.* The order ol supciposition is as 
folIow's: 

(I ) (’hulk with fiints, lurniing an escarpment which langv^-** 
about 10 milcb to the east ofthe town. 

(2.) liuluratcd cludk marl, the upper portion approaching I lie 
true chaiactcr of chalk, the lower poilion becoming gradually so 
argillaceous, that it at length loses the appearance ofii cretaceous 
rook. . 

(3.) Tenacious bluish clay(grt//) sepai’ated from tliojireceding 
by a veiy thin bed, which is imxcd ^'vith green sand, and coolmns 
a great many fossils. No denudation immediately about Cam¬ 
bridge show h any inferior formatiem; but on the coniines of 
Bedibrd&huc, the gait is s'ecn reposing on the iron sand.^ This 

« (led. Tunis. V. 114, 
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account raif^ht lead any one who is unacquainted with the fossils 
of Iho district to suppose that the thm bed of green sand is the 
representative of the green sand formation j and consequently, 
that the great bed of clay {gttU) is identical with the Tetsworth 
claif before mentioned. The conclusion would not, however, 
bear the lest of examination for the following reasons : 

(1.) Tho fossils of the thin bed of gieqn sand, amounting to 
about 20 species, do not belong to the suite of the green sand * 
fojmaiion; but partake of chaiacters qomndion to the upper and 
lower beds associated witlli it, * 

(2.) The fossils of the clay form a suite noaily identical 
w ith those of the Folhtone which reposes o*i the green sand 
Jotmafton.^ 

(3») When the gait in the vicinity of Cambridge is perforated 
for tho purpose of obtaining water, the first discharge forces up 
a considerable quantity of green sand—a facli which indicates 
the existf nco of (ho green sard formati ’ bt'low the gait, }• All 
these facts combined with the mtimatc conuoxiou between the 
chalk and the bods on which it ieposes, lead to the conclusion 
that the gait of Cambridge* is an aigilhceous variety of chalk 
mail. Any system of ilassificatiou \ nch nnUos this great 
aigilUceous deposit with the inferioi green and formation^ 
assUbics the existence of a relatsin respecting winch the denu- 
dationsiof the countiy afford no evidence whatsoever. 

!No(withstanding the intimate itdanons between the argilla¬ 
ceous marl and the superiucurobont IkkIs, it would not be expe¬ 
dient to represent it on a map by me ordmaiy colour of the 
chalk; for the colour would then cease to mark the boundary of ^ 
a distinct cscaipment. If these vie»^^s be correct the proper' 
mode would be to lepresent the argillaceous varieties of chalk 
mail l>y a distinct colour; which would than mark the superfi- 
<;idl extent of atla< region stretching out from the foot of a well- 
defined chalk escarpment. The mode recommended would 
moreover be m harmony with that which is adopted in the super- 
fi<*ial delineation of the gicater part of the English oolite seiies. 
This sciies (as is obvious fiom the enumeration iif Mr, Green- 
ongh’s Map) consi-.ft, of tlnee distinct oolitic deposits, each rest¬ 
ing on a gieat bed of clay. The Lias clay atld the Oxford clay 
liave appiojmate colours assigned to them. In conformity wiiu 
the system, an appropriate colour ought also to be given to the 
Knnmcridge clay wherever it appears at the surface. The Port- 
land oolite and the supei incumbent Puibeck beds might then be 
conveniently represented by a single tint. 


* Gcol. Ttanh. y. 6T. • 

i The bujppliai «f water obtained by iortng have never been known tor Ml Tbit 
scciuh to prove that there w an itnpetvintia bed, piobably of day, anmediately under Uip 
gnen hand on which the gaH repoiieb. For it it har^y conedvable that a larg- fonna- 
tioii of c.and tbould be always so saturated with water as to bt able to force up 4 oedumit 
to the height of neady SOO feet, wherever the upper bed ia perforated. 

‘ 'Nvxo Series, vox. 111, iS \ 
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Every one who is acquainted %uth the continental works on 
geolo^ must have remarked the extraordinary mcagerness of 
their details respecting most of tU» secondary rocks which ,are 
newer than the formations of the Tlmmignmld. The English 
formations belonging to the same epoch arc exhibited in a beau¬ 
tiful and perfect order, for ^which it is in vain to look in any 
,jOthor pail of the world which has been yet examined. The 
great beds of clay, interpose^ between the several politic depo¬ 
sits, first enabled ]^r. Swjith to separate fheni from each other, 
and to trace their distinctive characters. All such points of 
detail, when once well established, bbeome so many newteims 
of conipaiison, 'by which we may eventually be enabled to fix 
the relations between our own formations, and those in other 
parts of the world. An accurate delineation of all those argilla¬ 
ceous beds, which form o distinguishing a feature in English 
geology, is certanily an object of the first unpoitaucc. Our geo¬ 
logical maps, as far as they are coustructi'd on tha* principlf', 
not only point out the demarcation betiiOeri''mineral beds of 
separate characteits, but acquaint us at once with the geneml 
aspect of llie surface. The colouife of th* oiqlllaceous beds 
represeutiug tlje extent of low, niarsL/, featuicless disuicts; 
while the colours of the several oolitic formations, and of the 
chalk, point out tlio limits of a succession of bold escarpiuoiils 
and prolonged natural tciraci's. 

The preceding digression has not originated in any spirit of 
captious criticism ; but il^ difliculties which have been e\pe- 
xienced in classifying some of the beds winch suppoit tlie chalk; 
.and ill an earnest wish that .the authors of our geological maps, 
who have sujipJicd us wiUi-riso many odmirAblo details, may tcau 
mihing undone which can he i^ecleil. 

V. On TJin Formations or Sand and Plastic Clax, 

, London Clay, Ike. 

The Engli&li formations which rest immeilialely upon the 
chalk belong to a distinct epoch in the natural history of the 
earth ; for they are not co-cxlensive with, nor always conforma¬ 
ble to, the be‘ds by which they are supported, but lather resemble 
materials which bave been inechanically drifted into the deep 
depressions or w'ater-woru denudation^ of the older rocks. They 
arc, therefore, generally limited to the extent'of certain pre-o\ist- 
ing inequalities in tlie Tsurfacc of the globe. 

Deposits oiiginating in the way wo have described must 
necessarily be of Nariablo thickness, and liable to every possible 
modification from the action of nier-c local causes. Any useful 
classification of their component«beds would, perhaps, n{'vcr 
have befin ofieefed, had not the organic remains preserved in 
them exhibited an extraordinary uniformity of character and 
anaitgeraoul. An accurate examination of these spoils has, 
therefoi e, supplied us with the means of establishing analogies 
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between phenomena which otherwise must have appeared 
entirely miconneoted. As the physical charactQTh of any strata 
become more liable to variation, all the accompanying”circum¬ 
stances ai*e of proportionally greater importance. Bence, 
arrangements of some of oMrJormaitom have been made e:iclu- 
faivcly from zoological Considerations. It must, however, be 
obvious, that classifications of this kind would be of no use to* 
the geologist, unless accompanied with direct observations on the 
suporpositioii of the miiittral masses inwhiolj the organic remains 
arc entombed. The cxislcnci^of a given suite of fossils in any 
rock proves nothing respecting its age, unless we can show that 
the same suite is associated with other strata of’kuown relations; 
and even then, our conclusioms on the subject ai’c only fimnded 
on Analogy. No one ought, therefore, to generalize on ^uch 
grounds us thcvse before his observations hare been widely 
extended. lie may then becu.ne at uiamteJ wdtU so many 
corresponding f.^cts ; that phcnoiuena, which at first presented 
nothing but obscure analogies, may at last become as conclusive 
in esstdfdi'.hing any geological relation as the most diivoi evi¬ 
dence. 

The trutli of this st.dt ment is so ob\ious thai^ it would have 
beep uniu'cesMtiy to biiiig it forward, had it not neeu overlooked 
by soul' of th<' jC who object to t]ie present airangement of our 
yo( h. 


The lowest, and at the same lime the most ividely extended 
deposits m the c/ui/h bnhins of Loudon and the Isle of Wight, are- 
generally divided into the two fullowhtg . 

1, Snml (utd Pla,stfi Clay, Composed of a gieat many bods 
of sand, in some places white and pure; in others impure and tinged 
with almost evesi possible shade of ceiour. Suhoruinate to which 
are beds of fine potter's,cIay, impure argillaceoiife beds sometimes 
containing calcareous coucietious, beds of rolled Hints, thin beds 
of Jinpiiie wood coal, &c. The beds of sand and pgbbles appear 
to have originated in a stale of things ill suited to the piestn\a- 
tion of organized beings: accordingly, with soitu* remarkable 

• exccjvtionb, we find fmv oftlu'ir remains in this founation. 

2. IjOiidoii Clay. A/*,/ of tenacious clay, often abounding 

in H’plaria; sometimes containing thin beds of argillaceous hmo- 
stouc , coni lining also, more raiely, beds of hand and calcareous 
hands*one, Oiganic remainsare dispersed in most cxiiaordiuary 
profusion tlu'ough almost every parj^ of this widely extojided 
formation. 

The .separation of the iwoformathne above-mentioned is not 
marked out by any evlvoordinary natural epoch; but is merely 
assumed as a convenient classification, founded on constant 
geological relations, on a di'cided difierei.ee in the composition 
.of the constituent beds: and a still more decided difieienceiu 

z2 ' 
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their zoological pHenomeua. It was first ]>omtecl out by Siuith 
(Farcy’s HurNey of Derbyshire, p, 110, 111). Parkinsou after* ** ' 
wards fuiuished us with many interesliug details, and established 
the couaplete identity of the great argillaceous de^sits of the 
Lend on,6asi«, and of the Hampshire coast, (Geol, Trans, vol. i. 
p, 336). But it was reserved for Webster to describe a still 
^nore important series of facts which went far to complete the 
natural history of the two formations. The propriety of this 
classification has been fisfrther confirmed by elaborate sections 
taken by Huckland and Cony be. arc from certain parts of tlie 
London baiin.* ^Geol. Trans, iv, 277.) We have been thus par¬ 
ticular in enumerating authorities, because they all tend to esta¬ 
blish a conclusion which it has lately been attempted to invali¬ 
date* On referring to the specific objections urged against the 
classification wc have boon aescribing, it will bo seen that they 
are all iounded on the examination of a single natural section. 
(Awiah of Phi/osoplii/, p. 217, 218.) The Ma^emeut contains, 
therefore, in a gn at fnea-iu'e, its own refutation. No man living 
can on such ground's judge of the propriety of any geological 
arrangement; still less is he entitled to asseit iliat every thing 
is in favour of diis own opinion. H require*, repeated compari¬ 
sons before we can form a correct estimate' of the extent tuid 
relative importance of any hvstbm of beds; and without that 
knowledge we are not in pqs‘'eRbion even of the ciements o/ a 
good arrangement. 

The extraoi dinary veitical beds which appeal in -\lnm Bay, 
and are continued in the same position on the noith side of me 
•chalk range to the eastern extremity of the Isle of Wight, ate 
separated by Mr. Webstef into two Jormaliom, (Geol. Trans, 
vol. ii, pi, 11, &c.) " 

(1.) Sand and Plastic Clai/, Extending from the chalk to the 
bed of ccmenteil pebbles i larkcd (z.) 

(2.) fsoadon Lla^. Represented in this instance by a bed 
(B) about 2b() feet thick. 

Against this system it is urged {Annah, p.217), that there is a 
bed of London clai/ maikcd id) in the same section, beion/ the 
greater part of the beds of sand and plastic clay ; tliat there Ii as 
much appat cut continuity in the bed id), as in the one marked 

(B). 

To this we reply, that tlicre is no apparent continuity ni either 

* Tho pits at CatsgroTe Hil’, Ufistf K^adinc, aie noticed by Dr. Woodward, and a 
of spednienb collected by him from that locality, are stilU lodged in the cabinets of 
the Bniveruty of Cambridge, Hil^account of the section, as it existed moie than 100 
years since, is as follows: (Cat. of Iros&ils, vol, ii. p. 41.) 

** The uppermost stratum is of gtavel, about two feet thick. Thin day of various 
coloucs, pttiime, blue, red, livet^eolour, 3S feet. Next the sand, with the oy^r didls, 
composed of grains, greenish, tdack, and white, one fool thick. Cndcr this a dusky 
ilay, wirii sotne oyster shells hi it, but vciy tender and rotten, a foot thick Under¬ 
neath, chalk, iri which the woikmemhaTe sunk !?0 feet without finding the bottom,” &r. 
lie afterwards adds, that the bed of sand with oysters had been traced for two miles ou 
*very s»dc of I^cading. 
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of ibe beds. Nothing is j^laced before the eyes except ah irre¬ 
gular surlace laid baie by a section transverse’to the range of the 
formations above tho chalk. But we do know tliat a great argil¬ 
laceous deposit, resting on thesawc? andpfaslic duyJotifiatioUt is- 
almost co-cxtensive with the hasins of London and of the Isle of 
Wight; and that its general relations, and the fossils contained 
in it, aie identical witn those of the stratum (B) in the section of * 
Alum Bay. On the other hand, wq do not know, by the evidence 
of other sections, that the stratum {d) is twntinuous. Indeed 
there is all the proof which carfbe afforded by negative evidence 
that it has no tank but that of an accidental or subordinate, bed^ 

Tt ih further stated Annals, p. 218) that the fossils of the 
Inwcyr argillaceous bed (d) are identical vidth those of the Lon¬ 
don clay. This assertion, taken in its utmost extent, only proves 
that the sea, during tlie age of <‘he sand and plastic clay forma¬ 
tion, was sullificnlly tranquil to allow propagation of certain 
species of moUusm, Nor is it extiaordmary that the progeny of 
these animals should be found lu still greater abundauc.* lu newer 
argilliiceous beds, deposjtcil under eirt Mmstauces mor*' favoura¬ 
ble to the existence of c.<*nrnzed being . But after all, is the 
asseiUou correct ly,<*U(' ? The aigilUceoUs bed was examined 
by Mr. Tleiislow and rayhclf d\iung our fiist visit to the Isle of 
Wight ip the year JSIJ). • 

I'ho fossils of the stiatum were pnncipully confined to the 
septal la. Among the specimens broupht away on that occasion, 
f find the following : * 

(1.) Fragments of an oyster neaily resembling ostrecr pulchra, 
{Min. Con. pi. 279.) 

(2.) A mya and pinna, both ju’fmhbly Jjondon clay fossils; 
because, if I mistake not, the sam^ specyies are found in the 
rocks ol Bogiior. 

(3.) Casts of two species of bivalve^^, and of one univalve. 

It IS worthy of remark, that not one out of this suite is figured 
in the h'ossiba JJantoniensia of Brander. On the other hand» 
thousands of fragments of the well-known hondo^'t day fiissils 
are dispersed through almost every part of the upjjer argillaceous 
bed (B); agreeing (as was observed by Mr. Webster) in their 

* state of preservation as well as in their specific characters with 
the organic remains of the Hampshire coast. 

Tw6 otlier facts are brought forward t^AnnaU, p, 218) to piove 
that the beds we have been considering <^ght not to be separated 
into imo formations, viz. the existence of sept aria in the stratum 
(d), and the existence of decomposifig rolled fiuits both above 
and below the argillaceous bed (B). We may biieffy observe i 
first, that seplaria prove nofSiing respecting the age of the heda 
in which they are contained; because they are found in all the 
argillaceous deposits associated with nur secondary rocks; and 
secondly, tliat rolled flints prove nothing except the mechanical 

• origin of the banks of sand in which they are contained, and 
^ may be found in any stratum which is newer than the cdia&. 
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lidd p()'"4es.sctl no inform iliou i#‘spccting the bftis jmiuf'-. 
ilidtdy abov< the tbdlk, except tlut which i«j douv^d from the 
Ibk of Wight, tio one Mould, perhap*?, have thought il uecessary 
to bf paiate ihun into two Jonmtiom. So much may safely bo 
oonccdtd to Uie objtctions wc hai«. been considenng We 
must at Uie same time icmailv, that the section lu -(Vlum Bay 
*'can hardly convey duy conut notion Kspectmg the chs&ifica- 
tion of Uio componail btjU, bu lusc tbr leguloi oidu of dtpo- 
wtiou has bun inUf»uj>t(d by a caUfetiophc which bulk d all the 
fetrata into a po'^ition entirely diflcVeul fVoiuthat winch they once 
ot (upK d (Jndu sueh cnc miibtanu s, it would be most uupln- 
ki^oplm il to hasten to a ueneril couclu ion bcfoic o*’ ci locali¬ 
ties havf been cvimiiicd, m which the successive dep^ds have 
met with no niteuuption, il in winch all the at>coiupin\mg 
phenomena nc cshibilcd m muu peikctoidei Ulu il lUipshne 
coast horn btudhnd Bay to the tasfun tuminati >n of lloidwtll 
cliff, offcis the bc-t possible coumieiitai) on t<ic iounutum of 
Alum Da'^ , foi m tliatpnrt of tlu Ac/ww the lowei bedc have not 
been displaced '•nice ihui fust deposition, and are • id but bv i 
succession of ‘>ood sections 'I he s< uil a ni piastu tiof hurna 
tiou occupies (vuy poitiuu of the ehtf b{fwe.fcii Mudiand 
and fluist ( hmeh lie id In fok'owmg the coast 11 lh"‘t ditcc- 
tion, the be ds aie found to liau a sh,,ht me iiii itiou u i tl> c et»oi) 
about ESE, At the tc immation of tht cliff of dilui lui on the 
eeast sick of llic (’’hust Ohyichinu. iheic beds leap] cat with 
the s.um inehnition which giaduilly caiius Ihuu midei the 
Itondon chff lh( line of deinuoitioii is pcilec^ \kt” ckhned 
and the Loitdou <lau then pic upns the whole cliff, and e\hibits 
a sntt t csion ol beds of very git it thickness Bytlie contiiiueil 
mcliualion towdidb the mia<,uiary ccntio of the 6c/s///, Uiey arc 
suet t&sivtl\ hi ought down to the beaeje, and at length disappeai 
(ucMily op])ositc /ho village of Baiton) undei ^i})malio,is, which 
aie evidently tontemporaneons wdh the honzontal beds oi 
Htadtn JliH, and w<11 be mentioned m then pioper place. 

lUc poitioft ot the y(unl and p( sin cla\j fott/tation, south of 
Poole hdiboui;^ may be evammed m any of tUo gi^at pits which 
have been opened m it The following section, taken from one 
cif the cl ly^pits to the* noith-w est ot Coife Cabtie, may serve as 
an t xampie. The beds ait counted from the top 

(1.) Yellow Situd with fewmiginoiis concietions .. 20 or 30 feet. 


(2) A Ihm bed ot fuirugmous gut testing on impuie 

v^ood ceial.V ... 2 

(3.) Tiue poltei 'b clay.^ ... 8 

(4.) Ferrwainous gnt, tuid veiy impuic ppitous wood- 

coal. .... ... 2 

(5) Good clay.. ..... 5 

(6 ) l>aik impuic clay.... 3 

(7.) Fine potUi's clay.... *. 8 

(8.) Impure sand and clay of unknown thickness. 
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"f he sandy cliffs, west of CJbnist phurdi Head, are traversed 
by,,irregular subordinsfte argilljiceoas beds, some of whfeb con¬ 
tain caTcaieous concretions., .The presence (Of orga&iCi remains 
may be eJipected in such cas^, though my ipry limited obserira- 
tions did n^.enable me to detect them. Jt'is impossible tp^ye 
any description of the LomMn c&y.iyithciut. entering on details 
which are' mcompatibte with the objects of notice.’ \ 

The natural section exhibited between Holdfast Point and the 
western termination, of Hordwell Clifl^ not,oniy affords a satis- 
factpiy condrmation of the cfeseification which has been adopted; 
but by a slight imaginary prolongation of. the beds may be 
linked to another natural section between Colwell Bay and the 
Needles of the Isle of Wight. These general views enable us 
to connect the great ,depositions on both sides of the Solent, apd 
to fix the relations of the vertical beds of Alum fiay by evidence 
not.shoit of demonstration., ; , 


VIl Beds between the London Glay' and the 
FilESHWATER FoRk\TlON. 

The vertical beds of AJiim Bay are s. . ceeded by a formation 
principally composed of siliceous sand; tire l^wer portion of 
wlamhis considerably inclined, while the upper portion is nearly 
horizontal. It shohld seem, tiierefore, that this formation 
belongs tq the eppeh of the great catastrophe which tilted the 
central chalk range into its present unnainral portion, 
section in Whitecliff Bay confirms this hypothesis. All its niore 
important features are beaptifully dphheatpd in the work of Sir 
H. Engletield on tlie Isle,of Wight; and the accompanying 
^description:^ by Mr. Webster prove lhat its component parts are 
contemporaneous, .and probably co^inuous, with the formations 
of Alum Bay, The two localities^. Bow'eyer, difforl/rom each 
other in some'pdints which are fipt unimportant The lowei- 
freshwater beds rest immed,i?dely upoti the mbSt novthpniveftic&l 
bed of Whitecliff ]^ayi.and descend so tamdly to, the/level of ihe 
beach that it is impossible',1^'asceiHtam the naturp of the 
by ; which, they are, afterwards supported. Nor .is titis the,. Only 
diitinguishing <arcmiistancb>.\ The’ last yer&al*hed bears little 
reSemblanc^ -to the-XdWchfAlum Bay ,; fprtit' js 
principally compc^pl of sdioeous sapd, and contains a distinct 
suite.of fossils. Ihave no specimens of these fossilsnow bofpre 
me,; but memoranda.,thp ,]i|»pt, tiiey 

chiefly,tonCthe 

(1.) Osly^«, wiiEh a convex and d^ply striated valfe^v 

(21,') Venm,'*yf.; r,' V', .. ' <■/i ■■ 



“S « L-''' i ' 

. . 
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Wi<h the exception of the undescHbed oyster, all these species 
arc found in exactly the same state of preservation, in the 
manne formalrm of Colweil Bay. Prom all these facts, which 
at first appfSlired sufficiently perplexinpj, we concluded; first, that 
the London duy had never extended to Whiteclitf Bay, or, at 
least, had thinned off to such a degree as to be quite insignifi- 
' cant; and, secondly, that the most northern vertical bed of 
Whitecliff Biiy was part, of a formation of siliceous sand, &.c. 
between the Londdn claif and the lower freshwater beds. An 
examination of the Hampshire coast completely confirmed us m 
this opinion. lA has already been stated that the London clat/ 
ter ruinates in the clilF iicaily opposite the village of Barton. 
Beds of sand of a light-brown colour ihoie first make their ‘ 
appearance at the top of tin chib and follow the dip ol the inte¬ 
rior clay. They ai o succeeded by other beds of sand, containing 
two well defined layers of coaly matter which may be traced lU 
tlie escarjnneiit for a considuiablo distance. t'Vn the last men¬ 
tioned sandy strata rests a bed, five oi si\ feet thick, which con¬ 
tains a considerable portion of aigilhn-eons nuttci. The whole 
system of these beds above the Ijondon (iaif is mou* than 40 feet 
thick. The lower sandy strata contain a few niaime shells, 
among which we rem.nkcd smiif' vciy large ienlhia; biif^he 
highest beds abound in manv species whicli(m addition to a few 
London elaif fossils) form a suite, absolnUly identical with that 
which characterizes the most uorthein icifnai bed of \V Interliff 
Bay.^ Al the oastein end of this poition of Barton ('hfl com¬ 
mences a froshwatei formation, lesting on the beds, last described, 
5 uid dipjiing like its associ<iitos about BSE. As neaily ail the 
fossils i collecli'd from this part of the coast were omfoituimtely 
lost, I am compelled to rely almost exclusively ou memoranda 
made by my friend Mr. Whewell, who assisted me m collecting 
many of the fact'vdetailed In this ]niper. The notes were, how¬ 
ever^ taken on the spot; and are, therefore, we hope, suflimently 
accurate to establish the geneiaf facts foi which we uic contend¬ 
ing. It appeals from wliat has bean stated; first, that a regular 
mat he fonnution pitncipally composed of siliceous sand, sepa- 
raless the London ihtf from the ftehwater teds of the Hampshire 
coast; sect indly,that the same formation is probably continued with- 
oul interruption fiom Alum Bay to Whiteclifi Bay; and, thiidly, 
that the dist lirbiug force which upset the mid region of the Isle 
of Wight, acted after a pert of this formation had been deposited^ 
A deposit preserving the ssme characters in places which are so 


• It If loti jnuUt W expect tiif wane pknoanai. ii* all the minute parte, of a terti^ 
deport i othorwi^e one uukht kw fee a eimilsu' t,uite in the hed (El which asperates the 
whili sated flim the twer frvufn^vrJofmBiton of tleadeu Hill. <6eol. vot h. 
pi. 1 i,) We hwt MimaiBt owly ewumned tlik M *» » dingle point, wlitere U had been 
>.\pQ^ hy a tOp lutnied’^l^y ah^va die jm*at saud pUis It there mn^ued vdr 
liiUb aipfaceoui uiatter, bat was «>mpO(»ed of tatiwis coTouwa sands, which appeared, 
to haw W rudely Msiaed agitated yww. We «M«ld no &»sUs m xt. 
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remote each othei;^ may probably have extended et?er the 
greater part of the lele pf Wight hmin^ 
i%e siliceous beda which in u^e ineighbprir^ pf Paris are 
often found between t^e ctik^iie grosser mx^Ahe lori^fres/i^mater 
formationf 'd^ strihitigly analogous ;to the beds to nave bsen 
describing, . = Whether the swud whiph rests immediately 

on the Lohiion clay: can be refeped to the sainie epoch may admit'* 
of doubt> hecause' the time jOf its deposition is not, I believe, 
limited by any known sdccession'of i?ewer*beds. The proper 
data.for sohing^tlm .question vrill probably be given in tlie next 
volume of the Geological Transactions. . 


VIL^ Horizontal Beds'in the, North, of the Isle^Of 

Wight, &c. , . 

Since the publication of Mf. Wi.bster’s letters to Sir H. Engle- 
held, it has been universal!) admitted that all the northern 
region of the Isle^f Wight is composed of nearly horizontal bed®, 
of later origin than any of those which have been enumerated. 
As the separation of these beds into thi' ^ distinct formations is 
founded simply, on zoologioa,! considerations, :without any primary, 
reference to the nature of their component parts'; the propriety 
of ^ch f separarion can only lie established by a rigid determi¬ 
nation -ii the fossil species contamed in them. With the com¬ 
pletion of this task Mr. Webster has been for some time 
employed; especially since the objection to his arrangement, 
which appeared ic the Anmh of Phtiosophi/ for last September. 
Every thing may be expected fi'oip the zeal and talents of one to 
whom we are already so much indebted. Those facts, connected' 
with this subject, which have fallen uhder ray own observation,, 
will be given without any details, except sqoh as are absolutely 
necessary to make them understood. The classificatioupublished 
by Mr. Webster*will be adopted withotit any reserve. 

L Lower Freshmter Formation. !l)uring.a visit to the Isle of 
Wight, made by Mr.- Henslow and myself in the year 1819, we 
venfied almost all Mr. Webster's observations on the portion of 
this Tormatioi« which extends from Headen Hill tn Colwell Bay, 
In .t5ie nort|iiern part of TolWd Bay, we foupd alternating wit,b 
the indurated Ipwerfreshwatjer marL several thin beds of e^y,, 
one which contmned muhy specimens of a sinali .shell we 
con^dered a.cerithmm. Not only from its associates, but also); 
ftepd its sp<^fic characters,are.no^ convinced that it is a 
freshwater jihell. iAceording. to tho’^odem uomeAclature, it 
must,-therefore, be-called k'potami^. In some of the upper 
beds of the formation (more especi^ly in Colwell Bay^, near tlm 
place 'wherc'lilj^y ^to^hp .hea'c^;|ii|d)^ ' we ibuad , 

undoubted proofs of:themix^e <ofnmri i^imd hr^water species, 

not '.oHly'in':the‘ 'ergifia^tts'^^urlSi 'the masseyof fbe^r’- 


water;-foek,ic ^4 
masses 
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(1 ) (hlreu. 

{2 ) Venus. 

(-J.) Cuitfnumi, 

(4.) Platmbis. 

( 5 ,) ht/fu%ta. 

The lower portion of the ihtf between Gurnet Point uud Fast 
Cowes piesents iQ<iuy examples of the mixtmi oi alternahon of 
iftaiwic and iHshv^attr geiieia, whieli cannot be acr ountul foi 
merely by the liigi idatibu ol the upper part of the clifi. "I his 
fact, ami the piubable leasons of it, aie both stated by Mr. 
Wibslti ((nol, Tiaiis n. ildV lu evtiy poitioii ol the tiast 
whtK there is any cs< aipiuilit betv ten Whileelifl Bay and Bern 
budge Ledgi, and aKo betwein tin mouth of Brading iTajboiir 
and Ibioiy P.nlv, w( fou > 1 well dctuied beilsol the hwn 
wutit fuumifwti. We have alieady icMnaiked ilnn junction 
with the vcitical bids oi W Jntcchit Bay. liumediatoly to the 
noith of this jiuifljon, ami fioni ihimc 'o iKiinbiidge Ledge, 
mahy ot these beus lose tin ehutwUi of indnicued valeaicoiis 
mail, and ji.ibs into a lautly oi haid slitU lutliis 

state they aie quann J to a (Oiisnluabi ixtenl. uid the laigei 
blocks aie uitdounby a siv\ into fuims which aio suited foi 
cxpoitalion. 1 luse loiks do my, as fai as we obstivcd, contain 
any luaiuit spoils, but thev vhibit iiinuimiable ti«uc,y of the 
common lusliwatei fcssils , vu paludina, plaiioibis, and lymn^ia. 
JSoi aie they, as in some olliti pUucs, at all loiif m dcil with 
the mm me mail which lests upon Ihtm A ihm oystti bed of 
the uppei mmim mail may be tiaiid in many pans of the bay 
whtiie tin le is a eh an cseaipment, m almost immediate contact 
with the mt( uoi loik. jhe beds just deseiibed have been 
leKiiid by nuhtaLe to the itppet fiehliiratci joimaium. ((Jtol 
Trans, ii iJN.) it would Imidly have been nece&saiy to notice 
this o\t i-'lght b III jl not hoi'll copied by those who have described 
this pait of the island without any peiaoual examinalioii of il. 
Either a dislocatum, oi at least a consideiable flexme, ol the 
fushwatii si<iata, takes place at the eutiancc of Biading hai- 
boiu: foi on the south side of tlie haiboui they dip to the noith, 
but on the tiorlli side of it tliey dip at a uioie consideiable angle 
lu an opposite dueclion. The remaining pait of tlie cliff aw far as 
Pi loiv Paik piesfcuted a repetition of the same phenomena, viz. 
the lowerjieslmatei rock Burniounted by the aigillaceous mad ot 
the upp( r mm me f iv ma^tou . The demai cation was, howevci, no 
longci wt41 dehiied, but showed a mivtiuc oi alternation which 
probably oiiginated mag adual pui»sage of one formation into 
the other. An examination of this part of the Island convinced 
U3 that Mt. Webster had correct!/ classed the calcareous beds 
near Bide with the hm&rjH*slmufer jowmHou. W© had before 
adopM contrary opinion. In addition to the difhcufty ot 
anoounting foi the appeaiance of any portion of the upper Jresh^ 
waut rock in the obn between Gurnet Pomt andEide ; we may 



1822.J Gmhgy of the Isle <f Wight^ S\t. , 347 * 

obseive, that the miueioJegical chaiacter of the caUaieous beds 
in tJidt pait of the coaht alraOet compels us to unite them with 
the Similai beds near Bradmg hapbour andWlutecliffBa;^. 

It would be impiopei not to mention m tins plaeo the iippeor- 
ance of the lowei ficshwaUr beds between Yuimouth and uumcs 
Point. In that pari of the coast they geneially lose the appear-^ 
auce cf an indniated calc aieoub marl, and pass into niasscb of • 
ttid clay or argillaceous mail; which are not unfii quoutly of a 
bnght green colour. Many of these gietn*l)eds pieseive their 
continuity for a gieal exbnt, hud thou o"(jer of supeiposition 
is beautifully traced out wheievei the lowei ol the cliff is 
not masked by the rubbish which is perpetually descending from 
the iipper aigillaccoiis beds. It seems impossible to avoid 
aiiangme: them with some of the locks we have been dcscnbing. 
Perhaps they may be the lepicsenlalive'- of the higliesl pait of 
the loua futet Jo7uiation wJinh is so lieipu nriy associated 
with beds of aign’lnceous mail. In tins uiislauce wemay considei 
the calcdr<‘Ous poitum of the foiuiatiou to ha>e been ahftosf 
excluded by its a&sociatf ’’1 hese beds ' aigillacoons mail aie 
no whore moic peiioiUv i sposid thaw lu a pan ol the coaol 
between Yanuomh and llampstrad (^hlf, wlnctr is tovcieil at 
higlt wat 1 , foi 1 eon'^oqueuca of a very unusual ai‘ 5 .'ie of inch*- 
nation Wwards the south, thej aiv brought out tme lioin under 
anolhoj in a long smccsbiou. The vhoU toimalioiuRsubdivided 
by almost muumoiable layeib of fossil shills which follow the 
planes of btratihoatioii. The beautiful pieseuatiun ivin ol the 
minutest chaiacters both of the bivalves and ol the univalves, 
and still more, their airangement 114 distinct faiuilus, aBoid a ^ 
piool not slioit ol demonsl ration, lliat the whok systom has 
oiigm lied m a tiaiiquiideposition. I^nfoitujmtely the specimens 
afr so fiiablc th t they goueially fall to pieces when Uiey aic 
cxtiAcled fioui ttieir mainx, Amonaf these fossils we remarked 
an abundance of some of the followiiig geneia; 
tl.) Paiudina, 

(2.) Polatmdeb. • 

(d.) MdamUf moic than one species. , 

(4.) Cyr/as, two spf {les. 

(o.) Vnm (0 geneially in the form of laige casts ni which the 
/moCIS beautifully pieiserved. 

(f>.) Piamtfm, moie than one species. 

(7 ) Li/mnciti, more than one specie'*.^ 

The two last weie not so abundant as the others. There were 
also lu the paitings of some of th/ beds tracts of vegetable 
impiessions. Fiom the gieen marl beds of Thoraess Bay, we 
obtained weiy hue impressions of a kaid of large tag. Adding 
what lias been stated to the details aii^fesdy pobUshed by Mr. 
Webster, wo niay conclude, thaim everf part of the north coast 
of the Isle of Wight, ftom Alum Bay to WhitecliiSr Bay, vfhlStt% 
there is a good denudation, the lower Jtiwhwater formation imy 
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be traced, generally near the ba»e of the escarpirient, and sur¬ 
mounted by ruinous masses of argillaceous marl. In sinking a 
well lor the use of tlie barracks near Newport, they are said to 
have brought up from the depth of 265 feet some specimens of 
green marl containing fossils exactly resembling Some of those 
which abound at the toot of Hampstead Cliff, 1 am in posses¬ 
sion of one of these specimens, which, if its locality be correctly 
given, almost ]>roves that the lower /'rahoater formation exists 
in some places near Newport about 260 feet below the surface, 
An examination of the old cabinets of Dr. Woodward had long 
since led me to,expect that very important traces of the fresh¬ 
water formations would be found ou the Hampshire coast; but 
1 had Jiever, before Iasi July, an oppoituuily of verifying the 
conjecture. After an exmesion made by Mr. Whewell and 
myself to the neighbouiliood of Chiistchurch, wo retuiued by 
the Baiton and IJordwell cliffs. I’his enabled us to observe the 
first uppearance of the Jjtmdoa claf/, its t^rmittiation in the clift* 
between tlie villagis of Baiiou and Hordwell, and the beds of 
marine sand which succeeded, as we have already mentioned. 
ITie existence of a fVesiiwater formation, c,strnding nearly 
ihrongb the wAolo of Hordwell Cliff, was ceriainly more than 
we had ventured to anticipate. ,Any mlimlo details which w’e 
might oiler respecting this p<nt of the coast would be j’eceivi'd 
with distrust, as we lost lu'arl) all the specimens we collected 
from it; and the attempt would be minccessaiy, as Mi. Webster 
has subsequently undertaken the description of if. We shall, 
therefore, content ouvsdves with stating, that the fomiaiion 
'which succeeds the m.uine sand above-mentioned is comj>f)sed 
of various coloured beds of sand, loam, carbonaceous clay, aigil- 
lacoous and calcareous ni 6 rl seldom in a state of induration, 
several caibonaceous beds, some of which are three oi lour feet 
thick, Sic, ike. All these beds are succeedea by some thick 
beds of' bluish argillaceous marl, which are prolonged to the cast, 
and at length carried, by the natural dip of the strata, uudei a 
did'of diluvian gravel. Among the characteristic fossils may 
be euumcruted the following ; 

(1.) Ptanorhis, 

( 2 .) 

(3.) Pnlmihitt. 

(4.) A bmall bivalve which resembles mi/a; it exists in immense 
abundance in the frosh^alcr formations of the Isle^ of Wight. 

( 6 .) Mclannpiis. 

(fi.) Ci/iius, 

(7.) Vnio, 

( 8 .) Potamides, Sec. &c. 

We found, however, several cerithia, and some other shells 
which we at the time coijsidered of marine origin. From this 
chrcamstance we were disposed to regard the great deposit of 
Hoi dwell Cliff as the representative both of the lower freshwater 



182^,3 Qtohg^ o/ih WigU^c, 349 

and upper %^arim f^iimatjoii^ of Mr. Webstor. No part of tbe 
coast app^^i’s to offer any |race of the upper freshwater de- 


% Upper Marine fhrmatmti' IJy^this we nnderstand all the 
beds of argillaceous rnari; sahd^ &c. which in Headen Hill are 
inteiposed mween^the twofre^hi^ter formations. (Geol. TrAh^. 
vol. ii; pi. 1|.) They/ocoupy'a Veiy wide superficial extent in the- 
north of me islahd'Vjet there are, few places in which their 
natural histpfy Can he studied with mndh a(^atage,if we except 
the , cliff between ifteaden Hill ^d Colwell Fay, the Argillaceous 
beds of Hamp^tead ,Hill, add me upper part of the escarpittent 
ill Whitecliff Bay. Mr. Webster derived from rfie fost or these 
localities all the facts which were connected with the zbolo^tcal 
histdry of the, formation. In our examination of this deposit, we 
were convinced that its true limits could not be perfectly ascfeV- 
tained without a more-rigid dpterrainatif u of the genera of its 
fossil inhabitants than had yet been attempted ; we did npt, 
however, by any%eans, arrive at the conclusion stated by Mr. 
G. Sowerby {Annals of Pliilosophff p. 219)^ viz. “ that if we 
depend upon fossil as the juhicipal meni- - of identifying strata; 
we shall see great reeson,to believe that there dojjs not exist any, 
marine formation between the t\-o freshwater ones.” As the 
determination of this question i^t of considerable importance, W'C 
think improper briefly to state thc*grounds of our opinion. 

(1.) In general, the lower calcareous beds appear ^%ave been 
traiKjuilly deposited in freshw'ater.» But if, we asctehd to the 
argillaceous marl which rests immediately upon them,, we not 
only find a complete change in the physical circumstances of Sie, 
deposit, but a new suite of organic jg^iains, some of which are 
of marine origin, others of a doubtfgl character, and a few are 
identical with those in the lower beds. AH this seeaas to indi¬ 
cate a marine intuidation. Without sprae such interruption, it is 
not possible "to conceive. hov(r a single marine shell should have 
found its way into a freshwater deposit. On the contrary, it is 
perfectly conceivable that any quantity of freshwater shefls 
should have been drifted down into a marine deposif, and become 
so much mixed with it as to have altered its whole character., 

, (2.) There is much direct evidence to prove that the ma^ne 

inundation lasted for a considerable time.' The oyster'bed 
above the freshwater rock in Whitecliff Bay has been already 
mentioned. Two oyster b^ds may be traced in some parts of 
Headen Hill; and single oybters are tiispersed in many other 
portions of;the formation. '/ 

Mr, Webster pointed out a gre^lbank of oysters in’Colwell 
Bay, many of which have 4iheir valyes^upited, and are locked 
together'in the way in which they live. Itiis bank is 

several feet thick, and the species cdi^^nardly have existed in 
their present, stAt^ ^bad they lidt be^/pr<^gated ofi 
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deposit between Hidden Hill anl Cowell Bay, aiit|C;^^ ,in the 
eliff near Hampstead, other mj,rine's|ielk areThonditThbeantifuI 
state of presetirati.^i The Toinous cdddition of the cliff ^reclnd^s 
the possibiity of determining their, exact-arrangement. They 
*mpear, however, chiefly to abound in the loWet part of the 
' deposit. Without pretending to give a cda^lete li^ even of the 
^spedijnens ivhich we collected, it nray be ploj^r to enumerate 
; fbto'IhUowing genera: , - ^ 

i( l*) Murex, at least two species abound in Colwell Bay. 

■ i^.)Bu('cmwnu ^ . 

(3.) Amilla mbul/ataj by no means a rare shell in Colwell Bay. 
(4.) FuWn, resembling spmosa. 

{&.) RosttUaria rimasa. - * 

The last two mentioned species are certainly rare.; There are 
two or three other Londay day fossils in the marine beds of Col¬ 
well Bay: e. g- the murex effossus and mwexinmxm of Brander 
(Fobs. liant. Fos. 28,30)^ and fragments of a'*^species of/wsMs. 
(fl.) N(Uica» 
f7.) Verms. 

, |(^8.) Numla^ 

(9i) Corhula^ a small species is very common in Hampstead 
Cliff. ’ 

(i'O.) Tw;o small bivalves (oY the genus ow5is ?) abouifdinthe 
upper part: of Hampstead Cliff. One of them is also common in 
CdweilBay. 

(ll.X Mytihs. 

This list, however imperfect, is quite enoUgh for our present 

S ose. Along with the^preceding species are k)me which are, 
a,ps, of an ambiguous origin; and others which are undoubted 
fVeshwater shells. A few of the latter specimens were probably 
d,rifted into the beds at the time of their formation; but the 
greater number may have descended into their present situation 
by the degradation of the superior strata. As we ascend to the 
higher parts of the formation,, vsre find innumerable examples of 
certain gcnefh which do not exist in this climate, but have been 
discovered in warious parts of the world atnpng the inhabitants 
of freshwater. The cydat and poianddes are most abundant, and. 
vdtii them are generally associated the me/uh'c^sis and &.c. 
There are two species oinedtiXf one of which nearly resembles 
the rterita^ftuvialUis. As> however, the beds abounding in these 
genera alkj contain a ff w marine shells, may they not have been 
deposited in the brackish SpatCrs of an estuary, or m ahasin which 
was slid partially atfectea by a marine inundation? In some 
beds at the top of the fc^atioa, yddeh are e^osed by a land¬ 
slip in the middle bf .Tojyiimd Bay, all traces of a marine origin 
havd^disappeaied, 1^ ‘^hemi^onn exhibited by the section are 
as^jfbws, , beginning‘ftom’^'h.ottoin: ■ •’-v, 
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(1,) <5©^ataimng inuurtiemble fossils of the 

^kT^^potaink^es,%c.. Whole thickness not exposed. 

Yellowsh sand with ,the lymn&a, p<iludina, and 

planorbis .... *.. feet. 

(3.)':-JCa^■bonaceous bed ... 1 

(4.) Yellqwiah sand, with many specimens of potamides, 

meldmpsiSf and cj/clm i.. ..^ 

(6.) A thin coaly bed. 

(6.) Sandy beds without shells . . 2 or 3 

Immediately over these was*the upper freshwater calcareous 
rock forming a bold escarpment. , 

Ill the Hampstead Clilf^- the argillaceoua marl beds of this 
formation are considerably more than 100 feet thick. They 
contain a groat many Ibssils in a, beautiful state of preservation, 
among which are five or six i^ecies we tlid not find in any other 
part of the island. In the upper part of tlxe cliff j not far from the 
capping of dilavian gravel, there are some thin beds entirely 
composed of four or five species of shells, which have been dri¬ 
ven pell-mell togetlier, and now adhere t' each other like masses 
of Suffolk crag. Even at this great elevation, we found a thin 
bed filled with a small shell of the genus cc;rZjtf/<r,*fesenjbIing that 
whhili is figured by Sowevby, t, 209, f. 4. 

Froi^all that has been stated,•v/e conclude, that the whole 
formation originated in an interruption to the deposition of the 
beds of calcareous marl occasioned by a marine inundation; that 
the lower part,of the formation mayoe considered of decidedly 
marine origin; that some of the intermediate beds may have 
been formed during a partial or interrupted communication with 
the sea; and, lastly, that some of tlie'upper beds were deposited 
in a part of the basin IVora which the sea \^as entirely excluded. 
In a single instance^ we found a fragment of a small bone, and a 
beautiful vertebral joint of a fish , in *000 of the marine beds of 
Totland Bay. This fact is worth recording^ as it had not been 
remmked before ; but it throws no light upon the present ques¬ 
tion* 0,n the whole, the name of upper marine fmmalion may, 
perhaps, be conveniently applied to the whole gysiem of beds 
between the upper and Iowa'freshwater formalions; though.the 
extended labours of naturalists have proved, since the publicatjdn 
of Mr. Webster’s paper, that,several of its fossil inhabitants 
belong to genera which are now only known to exifet mfresh^ 
tiMler. ^ • 

There are two other observations iiyme AnnaU of Philosophy, 
p. 220, which we sh^l briefly notice jffirst, That tJie Woclwich 
beds may be contemporaneous with this upper marine formation,, 
for many of ,^the shells contamed in species of ireshwater 

genera/’ and, secondly, “That the ^^s^ni tlie coasts off^fibik 
and Essex bears evident marks. of identity with ailuviuiri.,” ^ In 
regard to the^^^st of these observatiofas,* without stoppi;^|lo 
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notice the manner in which it is brought fowavd, wa tejjly, that 
the order of superposition cannot be determined against the 
direct evidence of sections. If it can be shown that the section < 
given in the Oeological Trausactions * is erroneous, the argu¬ 
ment may then bo listened to, Imt not till tlicii. Again, fresh¬ 
water shells may be expected to appear occasionally in any bed 
•> 'of a tertiary deposit. They exist m great abundance in some 
paits of the plas/ic chi/ format ion between the cahaire grassier 
and the clialk of thc‘f^au« basin. Their existence in the sand 
and plastic clay of the London liasin only establishes a new ana¬ 
logy between the contemporaneous fo)matio7ii of the two coun¬ 
tries. ^ 

The observation on the Suffolk crag is given wH)\ too luuch 
coiitidcnce. Some of the masses of broken shells might have 
oiiginatod in the diluvian action which formed our great beds of 
gravel. Ihit m other places the shills make an apiiroach to a 
more regular arrangi'iai 111 , and are ofien associatijil with thick 
beds of siliceous sand. Tlie coast of Ess^ex inify, perhaps, give a 
clew to the true relations of the posit. At all events we tliink 
that even the imperfect deimdations of the Wufiblk coast ])iove 
that the ciag is supenor to the London c/at/. In tiie absence of 
more perfect deteils, 1 will iiauscnbe two important sections 
which 1 obtained from my lam 'utvd fiicnd Dr, IL D. fJIaike. 
Tliey aic made out from a xcg'ister of the borings of tb-e sliata 
undertaken last year in the hopes of finding a spring of fiosh- 
watei* for the town of Harwich.^ 


k'irst Scclion in the Town of Harwich. 

c Fwl. hi. 

(1.) M.. 0 

fi.) Sand, a strong spring lU’salt water. 17 0 

(;{.) Blue clay. 20 0 

(4.) Shingh* and ^gravel. 20 0 

{'}.) Red toarse sand. 7 0 

(ti.) Coarse graitl... 4 0 

(7.) Coarse dark sand. 6 0 

(8.) Clay greiyi and red. 1 2 

(0.) Green clay. J 10 

(10.) Chalk.... 2B 0 

(11.) (Jhalk mixed with fine sand. 0 9 

(12.) Chalk, gi‘cy from the mixture of dark sand ; seve¬ 
ral Hints and pieces,of septaria.... 72 0 

(13.) Puie carbonate of limi*...176 0 

Makhigiu all 276 feet ol| chalk when the woik was abandoned. 


» Vol. iv. pj. ^ 

t t hsLW b«n informed by tty fWend Mr. ! fmlerwood, of Paris, that many of tht 
Frenolli iiatnralistt now condwtr tW pbahe dap ah the lowest freshwater deposit of the 
Pdria tMtott. 

i tieture dune honnga were undertaken, no chalk had evn bemacached m the nesgh* 
buurhood. 

♦ 
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Si'COHfJ Section, commencing 198 Feet South of the p'eceding, and 
11^ Fnght Feet (d/ooc the High Watei Matk. 


Feet. 

(1.) Soil.* .. 4 

^3.) Sand coataimiii; bait spmigs. .. 12 

[o.) iiluo cleft", contuuiing selenite, &c. .. 74« 

(4.) (Iravel, with vegetable matter... Uukuowu 


Ill the neighbourhood oi Harwich, tht^ associated with 

Ko. 2. JMo. 3 IS probably the lepicscutalivc ot (he London cltn/. 
JVos. 4, 5, (), 7, 8, 9, will then represent the mud and pladh cia^ 
Joi mat tun. 

It these views be coii^.et, Mr. Smithes arrangement of the aag 
.must f)(‘ (onsideied quite untenable. 

3. Uppei Ffcshnaler Ffl.niatlon. We h jve now'arrived at the 
last of the foutiu/tons discovered by Mr, M ibster—a bystein of 
e ilcaieoi's bi ds i.ioie than 100 feet thick, which appear to have 
b( en deposite I in f fitshwatei b.xsin to vhich the sea had no 
loiion any actoss ; for we burl in it no n. me shellb, and v'ery 
iow ofriiuso specKS foi tin )<* mg analogues of whnh wo havi* 
to look a> long the it\or shells of distant chra^ft's. On the 
tonti^uy, tl tre* an Miilused almost through every part of it 
inmuii* i.il'l* speeiiiKiis of gciier^ yghioh abound m the staguaui 
walei 3 oH'.ngKud. To the details pubh.ilied by Mr. Webster 
(Oool. Iiiins. 11. 220, &.C.), vtc have very htih to add. hi the 
ingiu 1 p.iit of the hill above ToUand Bay, we found among the 
bed^ ol (‘oinpaot limestone the casts of one or two spoues of 
laud-shells, and of a large turbinated shell which we have not 
M<n desciibid. immediately above The limestone, theie is a 
tiiiu bid ol clay coiitaiimig lamnice of* coaly matter, and many 
hliolls, of the gf nu-. i/ih/s, in a state of perfect preservation, and 
uith then valvts muted. As the sainca3pecieb is very abuudaut 
ni some pails oftlie iippet marine formation, we itnaguied during 
our hist visit to the island, that we had discovered the trace of 
a nianne deposit ovei the highest beds.» The facts 

alicady stated prove that the supposition was devoid of foun- 
d.ition. Indeed we may hope tliat difficulties wfiich at first 
upjieaied in >01 mountable m classing the tertiary rocks will gra¬ 
dually disappear as inquines resp< c ting the genera of freshwatei 
shell*, are moic widely extended. The formation may be tiaccd 
on the north side of the road between tno villages of Freshwatei 
and Calbourne 5 but it does not extein^ery far to Uie north, 
nor has its eastern iermiiiaiion been wffi ascertained. It may 
be expicled on the north side of the cli^Ik range between JVev.- 

f Kirt and Whifechft’Bay : its existence, howevei, in that region 
las not been yet ascertained. All the blocks we have seen near 
Bembudge and Whiteehfi'Bay are decidedly derived fiom the 
hmer ficdiu'uter for mat mi. Uf the blocks which are .scatteied 
,hin' Scius, voti. in. 2 a 
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about the surface in the northern parts of tbe islary^liear yipsres 
and Hide, we cannot spealc with the same eonhdfi^* though 
they may, perhapa^ generally be traced to the same formaiionm 
From all these fa<^ we conclude, that the upper freshwater rock 
does not occupy so large a superficial extent as has,i.been 
imagined., 

On a review of all the phenomena presented bjr the tertiary 
deposits of the Isle of Wight^ I see no gpbd reason for altering 
their present classificat^Jn—a conclusion which every one must 
arrive at with pleasure who properfy estimates the scientific 
researches of Mr, Webster. ‘At the time he commenced his 
examination of the Isle, little was known respecting our newer 
strata, nor had aiiy one successfully attempted to identify them 
with the similar Jormationi of the Continent, In proof .of the 
truth of this assertion, we have only to recollect that there* 
appeared in 1 Si 1, under the sanefion of the Geological Society, 
a paper by Dr* Berger, in which the strata over the chalk were 
confounded with the strata under idle chalk f and in which the 
Portland oolite was, by a magical power of misarrangement, made 
to represent die eakaire grmier of the Paris basin! 

VIIl. Diluvium. , 

This paper has already extended to so great a length tMt we 
shall omit some of the obsei*vatiohs we intended to o^r on the 

f ravel beds of the district. It is true that in many parts of the 
ale the external form of,.the country has little connexion with 
its physical, structure. The accumulation of diluvium may, 
however, be sometimes traced to specific denudations. Thus 
we find that the m^ses of gravel which are so much accumulated 
to the ho^h-west of Ne^pport are connected with one of the 
greatest denudations exhibited hy the whole chalk range. The 
denudation of Bradijig is, perhaps, still more remarkable. The 
sm&ll rivulets jvhich spring on the south side of the central 
range do not descend into the sea by the way which nature 
seems to point out to them; bnt cut directly through the chalk 
downs, and find an outlet in Brading harbour. This fact proves 
that these rivulets have not excavated their present channels, 

. and that the greatet inequities presented by the surface of the 
Isle have not arisen out of the long continued action of those 
destructive causes which me now in operation. ^Many other 
pmts of our great ch^k ralge present the same phenomenon. 


P, S. The fifty-m^tbi^tnber.of^^erby‘'s Mineral Conchology 
has appeared»dmii|g|^V^amge of the preceding paper through 
the press. It is'^pw ai^mpted to arrange under the genus 
a great, have ,||^n considered as 
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cer&JItidt which I have described by the generic 

term pSidi^^es bel^h^ exolugiyely to the species veiziricosus and 
acvta'Sj figuried in plate-341. “ In their extern^ characters, tl^ey 
are sufficiently distinguished from defithia, and they arc so inti- 
mat^l^ associated wim freshwater shells that it iS hardly possibl;^ 
for them to have been of manne Origin. ^ An enumeration of the 
fossils subsequently ‘ figured by Mr.' Sowerby (plates 339, 340)^ 
was intentionally Omitted, as they were considered of doubtful 
origin; and, therefore, of«no assistaucePiii s<^^arating Qieforma¬ 
tions, It is very important that those who collect fossils on the 
Hampshire Coast should describe the localities more carefully 
than they have been in the habit of doing. P, rigiduSf pi. 338, 
is probably derived from some of the sandy beds, whi6h separate 
the London cla^ from the Idwet'freshwater formation^, A few 
freshwater shells may be expected in such a /«anwe deposit. 
To avoid all ambiguity, would it not be better to expunge the 
gorim potatnides^ and consider all the species as cerithia ? Those 
which are inhabitants of freshwater might be distinguished from 
the others by some epithet, which wouJ ■ answer the purpose 
better than the artifice of making a new genus without any new 
generic characters, fhe fragmerts of the huUihus eltiplicus 
(Miq^. Con. t. 337, f, 2), were found in the highest bed of the 
upper freshwater rock of Headen*!^!!. 


Article IV, 

A New Method of hanging Sluice-Moors and Flood-Gates. 

By W. Marr'att, AM. * 

• . . 

(To the Editor of the Annals of PMlo^php.) 

SIR, * Liverpool, 

The usual method of hanging doors which are intended to 
keep up or let out water from sluices, dams, @cc.*is either to 
place them so that they may be opened like common doors, of- 
else to elevate and let them down by-machinery j in both cases, 
the operation is often veiy tedious and troublesome. The fol¬ 
lowing method, which, for anything ibat I’know, is new, and. 
has not yet been put in practice, is cert^dy in many cases pre¬ 
ferable to the methods Just alluded to. , 

Let a.rectangular door be fitted to place for which it is 
designed, and let it be huft^,» by placii^'^cross it strong g ud¬ 
geons, which must turn in holes Jambs, or in a. 

wooden frame placed for the pujpose j may play in cir¬ 

cular holes made in the stone work: ^*1|he d^oper situation 
the gudgeons door be thus determined: Draw two 
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vertical lines, the whole length of the door, and find the centre 
^'pressure of the door, corresponding to the situation the door 
i« to have ill the water; that is, according to the depth to which 
jt IS to be immersed *, lay otf on these vertical lines the distance 
of the centre of pressure fiom the upper end, and draw a line 
^.across the door tlirough the centres of pressure ; this line may 
he called tlie /ine ofpresiure. Place the axes, or centre lines, 
of the gudgeons so as to coincide with this line, and the gale 
will turn upon the gudgeons, and kee^ up or let out tlie water 
as occasion may require. « 

We may observe first, that such a door can be opened with 
the smallest force possible j that it will retain or keep any j)osi- 
tion in which it may he put; and, consequently, that any ({uan- 
fity of water may be evacuated at pleasure. Tt may aKo b(* 
closed again with the greatest possible ease; for the pressun* oi‘ 
the water above and below the axis on which the duor turn*., 
being m all posiUoiM of the door equal, iii>y tfloil which is 
sutlieicnt to overcome the friction ol‘lho several parts will be all 
that is requiied either to open or shut the door. 

This mode of hanging sluice doors will be extremely useful 
and convenient in situations whcie the shnee is liable to be 
choaked up with sand; in suc,li situations mucli Jabouruuul 
expense are often required to*opeu the doors when lu yg m the 
common way; but, according to ibis method, the door will he 
easily raised to a small height, which, being cfl’ecied, the wider 
will soon make its way, auu carry away the sand along witli it. 

Gates hung in this manner would be the best of any for the 
head of a aii^d tlie practical engineei will easily 

determine other situations in which they may he used with 
advantage. As thqse doo’ra or gates must always remain acioss 
the river, or sluice way, it is obvious that this mode cannot be 
applied where largo vessels have to pass in ana out; it may do, 
however, for small maft, and in every situation where navigation 
is not conceraed, this mode of application is manifestly superior 
to the mctlvid now in use. 

Wliert‘ tlie, upper end of the door is even with the surface of 
the water, the distance of the line of pressure from the top of 
the door is two-thirds of the length of the door; in every olliei 
situation, whether the top of the door be above or below the 
surface of the water, the centre of pressure coincides with the 
centre of oscillation, and is not difficult to determine. Tables 
for the use of mechaiWs might be easily constructed, if this 
method should be gena'ally adopted in those situations for 
which it is best suited. 
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Article V. 

liejflj/ to Ci Ohervathns oh Mr, Uerapath^ Tinvi if. 

{C^acfudedfitmi p. 296.) 

C, now sets liimsolf about rcfutiug Mi*. H/s thcojy of colb- 
*siou. A very few worifs wjU be sutficien# to display on tluN 
point the distinguished oxceMeuce ofC/sbeautiful reasoning! 
conclusive arguments! invincible denionsliatimu^! as self-evident 
as that two and two make five.” C. admits that Mr. 11. is cor- 
icct.iii his Prop. 2, Annals for April, 1821. He allows that 
“ bodies act with a force equal to ‘‘heirnioinentumand, tliere- 
fore, as one consequence, that iJfcforce nit/i w/iidi a hardjued 
plane and a hard bat! moving perfjenaicufarlp upon it come in < on- 
tact, is et/ual to t/^ momentnnL of the ball. Again, C. grants that 
'he intensity of the foirc with which i "o hard halls nia.ung in 
opposite direitions come in contact is equal lo the sum of ilicit 
momenta** Adniittii •„ theiefore, that the tJire nioinenta iii 
these two cases a»v i\*bpectively equal, It is evident, by what C. 
hiniM’if allows to bo true, that t|jo intensity of tiie collision in tlie 
latter ca&e is double the fomier<i Now whether the changes 
of motion be equal to the whole or only to half the intensities of 
< ollisiou, or even to a certain part of the intensities, it is on all 
hands allowed, J believe, in the case of perfectly hard bodies, 
that tile changes of motion have at least the same ratio as these 
intensities. For instance, ifa certaiiynteiisity of stroke pioduce 
a ceitaiii change of motion, double, treble, &c, that intensity will 
gi'uciate a double, treble, &c. chang# of mqtion. TJicrcfore, in 
llie case of the hard body aiwj plane, the change of motion in the 
bc'dy is the half 1>y what V. admits tc^ that in cither of the two 
movable bodies. Congequcntly if, as C. asserts,*each of the two 
bodies just lose the wljole of its motion by the stroke, the body 
sinking on the piano will loso only hidf its motion ;.aud, there¬ 
fore, alter the stroke, it will proceed right through ij^ejned imper- 
viable plane, with the other half motion which remains to it! 
Viucl) a consequence as this; such a refutation of Mr. 11. 
tin cry, is well wortliy the profundity of C.; and undoubtedly 
‘‘ inukes it as self-evident as that two and two make five, that 
Ml, 11. has lu truth quite mistaken the road to philosophical 
science.’" ^ 

It isirne C. does not say that the body will pass through tiu* 
plane, lie indeed tells us tliat Mr.^U. is light in saying tlx' 
body will remain at rest on it* The coudusion, howovei, winch 
1 have drawn is a'legitimate consequencsc of what he giants and 
admits; and such 1 will venture to sqy that iie will get no man 
()i iesp*-etable scientific ability openly to contradict. Probably 
this icdsoiiing may “ not ([uadiaie with ’\C.% notion of widue- 
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tioii. Should this ,^e the ease, it must he vcotJsM^ted that C.' 
does apt work by the ordinary ttdeg, of plmosophmUg; and,, 
therefore, unless he. employs some p;^eferable means to sanction 
his inductive asseYerations, he nmst’pardon common capacities 
for distrusting a system so yery comprehensive as to prove truth 
- error, wrong right, and, perhaps, even black white. - 
Bfefeides what 1 have shownj we have other equally happy 
consequences flowing fi^om C/s phy^«ics .that would be not a 
little amusing if we had time to^uitue them. Of these, I shall 
merely select the following two or three, which will set C.^’s 
depth aud 'kiKSwledge of me subject in question in the most 
advantageous point of view. C, says “ that the intensity of the 
stroke between two bodies moving towards opposite pavts is 
equal to the sum of their momenta ; ” and, therefore, when one 
of them is at rest before the strokey the intensity must be equal 
to the momentum of the other. These propositions precisely 
coincide with Mr. Hcrapath’s. Moreover, f?! says that a hard, 
body striking a hard iixed plane perpendicularly acts with a 
force equal to its momentum. This force is evidently the inten¬ 
sity of the st];cke. Hence, therefore, the momenta in both cases 
being equaly me intensities of the strokes, aaid consequently the 
effects of these intensities onqhe motions of the bodies arc 
equal. But C. tells us the ofie body after the stroke mnains at 
rest on the plane; therefore, the other body striking the quies¬ 
cent one likewise remains gtt rest after the stroke. jNow, though 
this agrees witil Blr. H.’s theory, it is decidedly at variance with 
the old. The old theory makes the two bodies after the stroke 
to go on together.; and h&nce the collision deprives the strildiig 
body of only a jMPt not of the w/wk of its motion. C. has con¬ 
sequently, embraced views in direOt opposition to the theory he 
means to advocate; and tkat too in the very efementary parts of 
it; and what makes it iJetter than all in me elementary pait of 
a subject,/* whose principles,” he tells us, “are as nearly as 
possible self-evident.” It is nJt, T think, in the power of y, or 
any person" whatever, to refute Mr. Herapath, or overturn the 
theory of heat of our illustrious Hewton. lietme remind C. that 
it is of no avail to attempt tdjannihilate theories which have been, 
fairly deduced from facts, by mere assertions. Indeed I enter¬ 
tain some doubt " whether . C. clearly understands ike tlieory 
which he has undertaken to, advocate. 

From the examples Oiave g‘iven> an estimate might easily be 
made of the value of^e rest of C.’s dbservations. J[ might 
hence’be very well excUs^id from attending..tkhis other remarks; 
but lest he should Conceive I daj*tt^iS8 them too hastily, I, will 
accompany him a two fur^er. . ' 

Mr. Hempath, ih h^S iiheoiy of eolhsit:^ “ If a hard ball 

or/tbiBier hard body be ti^d against a fixed body or plane, 

and in this way receive Ihg impulso’of auotilwStady,” the force 
with wliich the one si<^ of me intermediate bodyis driven towards 
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the otlier i»'ls|bar to'the mopentom of the moving body. In 
^ proof of this, Mr. argnes thUt ** the fixture being at rest, the 
*part of the intermediate body which is against it cannot be 
urged any way by the fixture; and, therefore, the force wi& 
whidi the moving body comes in cohWt with the other side 5 
that is, the momentum of the body, is the force of constipation.”* 
But C. says, ** the two. surfaces of the intermediate body will be 
urged towards its centre,” ^n eonsequenve of ibe reaction of the 
fixture, with a forcO exactly as great as if e*ach side had been 
struck with ^ momentum equaf to that of the moving body,” 
Thus instead of the centre being urged towards tilie fixed plane, 
which merely wposes a passive resistance, this quiescent plane, 
according to Cf. drives, the side it is in contact with tovmrds the 
centre. Will C. have the goodness to.teli us how this takes 
place ? Will he be kind enough to explain to us how and in what 
direction a quiescent and a ixed body can actively ui^c another 
without elasticity'I'But he informs us the thing, can be proved 
by experiment. No doubt C, has made his experimtent, and 
will immediately favour the world with it. A great ti-eat I am 
persuaded it will be to our men of science. Afi an humble 
admner of ^;cienii^Jc»t^uth, I shall myself feel highly gratified and 
obliged. In the interim, howeaer, 1 cannot help saying, that 
had! se«*an experiment producing such a result, I should have 
much questioned the fidelity - of m’y senses. 

If,” says Mr. Herapath, two perfectly hard bodies, mov¬ 
ing in the same right line, but towards opposite parts, come in 
contact, the sum of their momenta being the motion with which 
the two bodies approach, is, therefore,^the motion or force with, 
whicli their surfaces come in contact.’,’ This, 0. has *^ the dig¬ 
nified. condescensioa ” to admit. *‘But” continues iMr, H. 


“ the force with i^hich the surifeces eottie in contact is the force 
with which each surface; or body, is adfed on at the time of the 
contact in a direction opposite to that in which the body was 
moving.” Nofiiing surely can be more evident than this; and, 
therefore, to have attempted to explain or illustrate so obvious a 
thing would have been to offer aq insult to the understanding of 
bis readers; parficularly when we consider that these reaaerisi^;^} 
w’^ere to be the members of the Eoyal Society, who are reputed 
to be men of talent and ability. Neveifheless, C. says he is 
at a loss to discover how it cab be proved,” notwithstanding hej 
allows that the intensi^ of the stroke is equal to the sum of the 
momen|a. What, I, ;||^uld ask C. is by the intensity of 
the strmte but the VK^eisce; bf the And what is this 

violence of contact but„.^.|qrce wit&^^;^ich each surface is ; 
struck? For example, if 1 strife a a hammer, the 

inqmemum with which |die hammer contact vt'ith the 

nail measures, equfvaiont tfi;)fteMtdetice or inte«s% ^ > 

€>f the blow ott V supposing bo^ bodies Absolutely haf^ 
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Thjs inten^tyv’^f impulse is equally felt fey S(€r|;&niner, ,not 
‘ from anyws uiufl of reaction in the nail, feu| from what may be 
termed a passive opposition to its motion. The same also must " 
evidently feold good in the intensi^ of the stroke’between two 
bodies moving top'ards opposite parts; eacfe of the bodies like 
J;he- hammer and nail receives an impulse equal to the whole 
intensity of the contact. However, since €. finds a difficulty in 
this case, to oblige him I will try if I can put it move 
simply than Mr,''Herapatli could’ 'well fee expected to do, 
when writing to the Royal Society. And to prevent C. from 
confusing hiras#jlf by attending to more than one idea at a time, 
1,will endeavour to demonstr^e the separate steps in separate 
propositions; taking care, for like reasons, to make the jn'oofs, 
as far as I can, analogous to those notions in the old tln’ory t(» 
which I dare believe him he has paid much attention, though 
unfortunately with, as I have shown,, but little advantage. 

A. ^ 

If two perfectly feiard and equal balls at rest be similarly struck 
by two other perfimdy hard balls moving with equal momenta, 
the intensiti^of the strokes are equal. „ 

For because the two bodies fStmck are perfectly hard, equal, 
similar, atid quiescent, andtke strokes similarly given^no differ¬ 
ence on either of these accounts can be made in the intensities 
of these strokes. Whatever difference exists must, therefore, 
depend on the momenta and the manner ip which the impulses 
are communicated, But all the bodies being absolutely hard, the 
Strokes are mere impulse^, which are begun and finished with 
the very'Commencemen1;,of the contact; and are, therefore, 
equally smart with respept to duration under every velocity. 
Hence the velocities of the moving bodies have no effect on the 
intensities of the strokes, ail other things being alike. The 
momenta, therefore, alone ififluence the intensities of the strokes; 
but in the present case the aromanta are equal; the intensities 
consequently are equal. ■ 

The substance of this theorem appears in Mr-. H.’s Cor. to 
Prop. 1, Annals for April, and is distinctly mentioned and made 
the tbundalion of Mr. Herapath’s demonstration of his jProp. Jl, 
though C. in his parody of this demonstration has, notwithstand¬ 
ing its evidently indispensable importance, descended for the 
purpose of suiting his own views, to an artful omission of it. 

\ ' T, n '€'■■■ ' - 

• • , PnOP,,P, , 

;J[f two perfectly hard, ^equal,\a^ quiescent bails be similarly 
sttbek by any two fel&ef poi'ffictly^ bard balls, the intensities of 
the impulses will I^ve a iatio equal to that of the generating 
■monionta. o ■; . 

"f'idy the ’preceding Prop, if the jiiomenta vj4|qie<pial, tlm iiiteih 
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sities woui^^fce And by the demonsttation ol’this same 

proposition,' it appears, that because all the bodies are perfectly 
hard, and tlie two quiescent bodies perfectly equal, and the 
strokes similarly given, the intensities of the impulses are due to 
the momenta alone,, !l^t other things being dike, causes are 
proportional to their effects ; and tjie effects of the momenta Jn 
this case are the intensities of die impulses. The intensities, 
therefore, are propordonal to the momenta. 

Cor. —Because the uheonstrained changes of motion are pro¬ 
portional to the intensities of the, impulses, the changes of 
motion both in the bodies striking and bodies struck, are propor¬ 
tional to the momenta. 


Before 1 proceed further* it will be needful, in order to case 
C.’s mind ol apprehension, to shovV him that the preceding Props, 
are perfectly compatible witxi the. notion introduced into his 
favourite, but little understood, theoiy of collision. This ^ shall 
do by a few qucijations. “ The force of peroussion is the same as 
ilw moimuium or quantity af »» d is represented by the 

product arising from the jaass.jor quantity of matter moved, mul¬ 
tiplied by the veloaty of its motion} and that without any 
regard to the tiit)^ or duration of action; for ifc»*actiou is consi 
dtred totally independent ^ ti^e^ or but as for an instaxit, or an 
iiilinitely small time,”—(Hutton's Mathem. Dictionary, vol, ii, 
p. 169.) 

“Bodies that have equal quantities of motion,have equal 
forces or equal powers^ to produce tfiotion,”—(Playfair’s Outlines 
of Nat, Philos, vol. i, p. 32,) 

“ The momentum, orqnantityo^motion, generated by a single 
impulse, or any momentary fwCe, i^as the generating force.”— 
(Hutton's Coui’Sf's, vol, ii, p, 132,.)* In the same page the,same 
writer says : “ The velocitms being equal, a double uiass will 
strike with a double force; a triple, fn^-ss widi a triple force; and 
so on/' ’ . - , , * , ^ ■ 

These quotations not only confirm the two preceding Props, 
but the first confirms the principles on which they are founded; 
namely, the •evanoscentcontanuanee of the strokes. What makes 
it the more extraordinary is, that these are two of the principal 
authors whose works O, wants to opjaose to ,Mr. lleTapath; 

n'kaurin's Fluxions, in which l.beiieve his views of collision 
are expoumied, I have not by me. ,,If I had, I should probably 
be able to give another amusing specimen of C.'s knowledge of 
names instead of things; but l.wdl^ow beg leave to make one 
inoib quotation frem anpthCr of our mathematicians, whase 
honest opinion.m 'thi^ .m^hh' Bi^^yhsh^^ some attention, 

even if it ,;be, not suppor^d by .tlif^^facovery tliat Newton in. 
liis, theory, of heat .rf* has . quite mi||||6n th,e road to philoso¬ 
phical "'iV 

f*'Jf a bofe#rik|»g'another gives it ahy-'motion, ' 
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body striking thn sam with the same vfiioQity willlj^e it twice 
the motion, and so the motion generated in the other will be as 
iheforce of percussion.”—(Emerson’s Tracts, p. 13.) 

1 shall make no further observations on the coincidence of the 
preceding Props, and the quotations; let'E!., if he can, showgthe 
difference.. Let him also telLthe world what he himself means 
by the following passage in his paper, Aftmk for Dec. p. 421; 
and let him point out whit^ or what part of the preceding Props, 
it refutes, Now bfidies act with ^ fotcBcqum to their momen¬ 
tum.” If C. cannot do either of*these thin^, perhaps he will 
have the goodnea»to clear up the following difficulty, or paradox, 
which has perplexed me a hide in his favourite doctrine. - Let a 
perfectly hard bald. A, moving with any velocity, strike in the 
line of its motion another perfectly hard ball, B, at rest; then byf 
tl>e old theory the. motion ofB after the impulse, or the motion it"’^ 

acquires by die stroke, =s A « — A ss and in any 

other parallel case the motion acquired by the same B at rest = 

Now by the views in the quotations 1 have made from 

Hutton, Playfair, Emerson,.and C. himself, it is evident thaf if 
the momenta A a and A' a* were equal, the intensities of the 
strokes and momenta due to the body B after the strokes would 

he equal. Tliat is, or. A = A', however une- 


3 ual the values of A and A' may be. In other words, if the 
leory and quotations be both correct, there cannot he a number 
greater or less than unity. Would C., the unsolicited friend and 
voluntary champion of the old theory, be kind enough to unravel 
this scientific enigma 1 I need not exhort him to embrace so 
excellent an opportunity of displaying, without equivocation and 
subterfuge, and without any paltry attempt to evade, the true 
nierits of the theory he professes so well to understand. As the 
principles of the theory for which he voluntarily, I will not say 
unnecessarily or officiously, throws down the gauntlet " are aS 
nearly as possible self-evident,” it will not, I presume, require 
any time or reflection in him to explain this matter. In next 
month’s AnmlSf therefore, I hope he wiU, for the credit of him^' 
self and theory, mathematically clear itup; and thus expose the 
fallacy of what, perhaps, he Will readily demonstrate to be. '^' mere 
figmelits .of the imagination.” ShouM, however, a want of 
leisure prevent his complyng witli my .I'equeSt at so early a 
period as' I have named, let him only say in the next number mat 
he will-do what I require^: and I W;m.pp|&ntly wait any time that 
he pleases. ' ' ' i.f ^ 'j-. ■ -r 
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If a perfectly h^d ball strike another bail at rest 
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ia the line de^bed b| the centre of gravity bf the former, the 
striking body will remain at rest after tne impulse, and the Other 
will proceed in the same right line in which the former was mov- 
ing, and with the 'sajone momentum. 

All that I require foi*‘ demonstrating this Proposition is, tha^^ 
the intemity or forte of percussion be the same as, or equal to, the 
motion generated; and mat theforce of percussion he proportional * 
-to the generating momentum, Withoutiiadverting to the preceding 
propositions, each , of these postulates is at^itled in the quota¬ 
tions I have made from the authors :C. has quoted against Mr. 
Herapath. I shall, therefore, not trouble myselfiabout their accu¬ 
racy, which is indeed as nearly as possible self-evident,” but 
shEdl proceed with the i«st of the proof. Let B, B', he two per- 


conditions of the proportion. Let also a, f, be the Velocities 
of A, A', before'^he strokes, sdl^hat Aa ^ tf, ITien if h be 
the velocity bfB after the stroke, and b' that of B', we have B b 
— B' //, and h cs I/. Now if A n'ove at all after the stroke, it 
must follow the body B with an equal or less velocity than b ; 
because it coal \ not move the contrary way ullless the force of 
percussion was greater than the generating moroentum, which is 
impossible. The sanle is likewise true of the body A', There¬ 
fore, if they do not remain at rest, let them follow ,B and B' with 
the velocities jp, p', respectively. 3^'hea because the sum of the 
momenta in each case before and after the stroke is the same 


Afl5=:Ap + B6, and A' a' = A'' p' + b', and conse¬ 

quently A p = A' p'; that is, the velocities p, p', remaining to 
A, A', after the strokes are reciproc|lfy proportional to the bodies 
A, A'. Suppose A « B, then p will be a certain part, for 
instance, the part of h, so that np tsi 6 . Therefore b = n p 

* A' A ^ A ' 

= Mj/ —andp' =5 fe' r-p. Now the valuetf—, may be any 


thing we please, and, .therefore, much greater than «; ^ which 
case p' must begreatef than b^ ; that i$, ifp has amy magnitude, 
the body A' which cdiinot move faster than B', because it comes 
behind it, might nevertheless have a greater velocity in the samo 
direction, w^hich is absurd. Therefore, p and p' must each be 
equal to o, the only case in which the equation A p = A^ p^ can 
be universally true ; or both the bodies. A, A', must remain at rest 
after the impulses, and, consequently, ^e bodies B, B', proceed 
with the rnomenm A a. A' a'; respi^vely. 

Cor, 1.—Because the intensity the stroke is eqdal to the 
momentum cpmmunicate4^ and this mbaaentum is equal to the 
momentum of the ihbving oody beford^lfee stroke: this momen¬ 
tum of the body before the stroke is eq^ to the .intensity of per¬ 
cussion; and.fte whole of this intensity must foe ei^ually felt by 
each of tiile wi^Out any iregard: tb their riilative 
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Cor. 2.—Heiioe also the velocities the bodies in motion 
before and after ftie stroke are reciproc^y proportional to the. 
bodies. ‘ J, 

Cor. 3 .-,—And because the momenttdii communicated is ,equal 
to the momentum of the moving body before the stroke without 
respect to the relative mai^nitutfes of the bodies, it follows that a 
double, treble, &c. quantity of motion, will generate a double, 
treble, &c. quantity of mqtion, not in the same quantity of matter 
onty, but in any quantity. 

This, though at variance with the results of the old theory, as I 
have shown above, precisely coincides, in the case of the same 
quantity of matter struck, with the views in some of the above 
quotatfons from Dr. Hutton and Emerson. But the following 
declaration in Hutton's Dictionary, Vol. ii. p. 170, puts it beyond 
a doubt that results from Mr. H.'s theory accord with tl^e usual 
opinion of mathematicians on this subject. “ JVow it is a law,” 
says Dr. Hutton, mdvers&lly'&lloided in the iSommunicatiou of 
motion, that when different bodies are struck with equal forces, 
the velocities communicated ate reciprocally as the weights of 
the bodies that are struck.” Therefore, if, it be true, as the same 
writer says in one of tlie preceding quotations, ** tiiat the velo¬ 
cities being equal, a double massewill strike with a double force, 
&c.” we want no further evidence that Mr. Herapath*':- theory 
furnishes consequences “ which have been admitted as incon¬ 
trovertible by the ablest mathematicians in all ages.” 

The demonstration of this Prop, and its Corollaries, it will be 
seen, is rigorottsly mathematical from data which have been 
admitted by decided advopates for the old theory,—^the very 
authors C. hasopposed to ‘Mr. Herapath. Nothing more, there¬ 
fore, need be advaimed in support of the proposition; but 1 
might observe tiiat I could here subjoin a rigorous proof similar 
to the one C. has, by leaving out certain principal parts,. pafto- 
dyiiig others, and unhandsomely offering them to the world, 
a,8 C. has done with Mr. Herai‘)ath., .Taking, however, no 
further notico bf this part vf the affair, I cannot but compare the 
reasoning C. ^lls the world is Mr. Herapath’s to a picture whose 
intention the artist thought it needful to explain by writing , 
under ft, ‘‘ This is a Co,a?; ” lest it might be mistaken for any. 
thing else. 

From the views here developed, and; the constitution of aeri¬ 
form bodies, laid dowmby Mr* Herapath, if a'body composed 
of absolutely hard particH*^ mutually impinging on one another 
in the wny Mr, II. has assuineilin bis th®*ory ofkeat,be projected 
in sa|;h a body as our aii;, it wtil proceed with a velocity gradually 
dimii^hiiig on acoo^^ of tire resist^ce it .dbntinually expe^ 
lienees from the oppos^tin of.tiie air. ;,For a sipgte particle may, 
Ji‘oiii,Mi\ H.’s piiucipleaofcoilftion, be .stoppi^iijnr ey^n driven 
, backwmds/ by,the tinsi- particle, it met.wfth or moving in 
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tlie oppositeIn any,compo^^d body, however, it is 
only the superficial particles of the body the particles of the ait 
strike against; arid sinrie the particles of the body are not fixed 
to, but freely motinff among, one another, except inasmuch as ^ 
they are prevented from flying off indefinitely by their mutual 
attraction, the intensities of the collision between the particles 
of the body and particles of the air are merely equal to whal , 
would arise if the former particles were .free and disengaged, and 
moving with tiie same velocity as the lA)dy (if which tliey form a 
part. These intensities, therefcffe, and the efiect which they have 
on the progress of the body, are by no means the same as tliey 
would be if th^ particles of the body were firmly and inflexibly 
united, or the body itself one perfect solid. Though this conse¬ 
quence is one <>f the most obyipiis that can be, C, has raised a 
“ wonder how the cannon balls with their hard particles can get 
on, when they strike the. hara particles of tlie atmosphere in the 
lines of their cenfres of gravity.” Perhaps the greatest wonder 
is, how so acute a reasoner as C. should have pubSshed an objec¬ 
tion which evidently has no foundation to rest upon. , 

After what 1 have shown of tl' merit and weight of C.’s 
observations, and Mr. fl.’s principles of collision^ he will, per¬ 
haps, take it kmdfy of me if I let alone hrs ‘‘ pin’s head ” diffi¬ 
culty. I mast confess 1 am vSrjj much disposed to oblige him; 
and, therefore, will leave tlie wisdom of one head to solve the 


phaenomena of the other. But I must beg leave to tell him that 
Mr. Herapoth had minutely consider<?(l this objecstion, and,clearly 
answered it in the veiy number of the Annak, and only five, 
pages after the Proposition from which C. would make us 
believe he had. the sagacity to draw it. Would C. have the 
goodness to tell us whether the discovery of this consequence is 
due to his own penetration; or: whether he*has brought forward 
the objection Mr. Herapaih had himself raised, and artfully 
omitted to notice Mr. IL’s explanation, fof the purpose of 
undermining a theory which prejudice would not allow him 
td .admits Besides, what I have mathematically dejllfced in 
Pfop.^C. Cor, 3, from the principles “ which,” C. tells us, “ are 
as nearly as possible self-evident,” Mr^ Herapath* has distinctly 
• showii,p.292 and 293, Amiaisfor April, 1821, ** that the whole 
difficulty of the case turns on the abWtraction of the ideas of 
magnitude and momentum.” But I believe I have promised O. 
not to pursue this part of bis objections- I will, therefore, 
desist. . .. 


Prop. D« 

If two perfectly hardl arid equal ballk^me in contact, when 
moving with e,q^ momenta in the sanie,||ght line towards oppo¬ 
site parts, the strokp aS mlt by each body in a, 

direction pppo^l to that in which it was moving, is equal 
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sum of the motoenta of the two, or tmoe tho of, 

either orie beforie the stroke. fV 

Mr. Herapath has demonstrated this theorem generally in his 
Prop, 6, Annals for April, 1821, I have chosen this particular 
case of it, because against this, C. h^,4evelled his objections j 
/ and in the proof I intend to have recourse merely to what I have 
akeady demonstrated from the principles admitted in the old 
theory, and to a result which agrees equally well with both 
theories. ^ 

By the old theory, if a hard body A, having the velocity a, 
strike directly another hard equal body A' at rest, the motion 

communicated td' A' by the impulse is A And by 

the same theory, if the two same balls jneet each other, instead 
of one of them being at rest, with equal opposite momenta A a, 
A' a*, the motion destroyed in either, or, which is the same, the 
motion communicated to either is A a. But by the quotations I 
have made from C.’s quoted authors, these communicated motions 
are equal to the intensities of their respective strokes felt by each 
body in the direction in which the motion is communicated. 
Therefore, the intensity of the stroke on either body when one is 
at rest, is half aS great as when both meet with equal opposite 
momenta. Now when one of the bodies is at rest, 1 have shown. 
Cor. 1, Prop. 6, by strict mathematical reasoning from tlie prin¬ 
ciples admitted in the old theory, tha-t the intensity of the stroke 
on each is equal to the mon)ent«m of the moving body; when, 
therefore, they are both moving with equal momenta towards 
opposite parts, the intensity of the stifoke on each is equal to 
twice the momentum of one, or the sum of the momenta of the 
two.' ■' \ 

Cor .—Hence the two equal bodies after the impulse recede 
towards the parts Whence they came witii the same momenta 
they had before they met. '"For the motion communicated by the 
impulse is equal to the intensity of the stroke on the body, and 
this intensity is equal td 2 A q j but at the time of the stroke 
the body had^a 'monientuui in an opposite direction equal to Aq, 
Therefore at the time of the contact, the body is the same as if 
it was urged in two opposite,directions by the forces A a and’ 
2 A ff, the former irapeUing it m the direction, in which it was 
moving, and the latter on the jmntraiy; consequently it retraces 
its patii with ,tlie momentum A ja.' 

This , conclusion, brought out by strict mathematical induction, 
from the principles of thd^ld tiieory, coincides with Mr. Hera- 
path’s, aUid ^sd with /the ^ theories of WreOj Huygens,' and 
Walii^. . -. y;~ ■ .. • 

It Il'Worthy of remayj^i, that C, by w€y of friUi^maticaUy refut¬ 
ing this conclusion, adthits the principle of Mr#' H.'a proof, that 
the ijdrensity of the strdke is equal to the, the momenta, 




but cutties ti^eonseqi^nce, witbout showing why, or assigning 
any oth.er re^fh, thajithat he is “ at a loss to discover ” how it 
foUows. We shall, perhaps, not lose our pains in transcribing 
what C. says on this suWect j for if we, can derive no informed 
tion, the epusideration^of it will afford us amusement. ** How/' 
says C, Mr. H. proves that the intensity of the strobe is the - 
force with which each of the balls is acted on in a directiea 
opposite to that in which it came at the time of the contact,, • 
1 am at a loss to discover” Th^ mtensit^ of the force,’** 
observes C. " is equal to the swm of the Inomenta with which 
both balls come hot contact, ha^oi wMijih is one direction and half 
in the opposite.’* Here C.’s mathematical refutetion of Mr. H.’s 
theory amounts to this-—he cannot see how it i's, nor how it is 
not. But the beauty of all hes inthe elegant, the decisive, the 
irrefragable mathematical demonstration with which he esta¬ 
blishes his counter proposition. Ho tells us “ half the intensity 
is one direction, half in‘the opposite;and he proves it—how ? 
—not mathematically,.not by common legitimate induction; 
but without a fact—^Without a circumstance, nay even without 
a word eitlier for it or against it. “‘Hiis mode of pror-edure is per¬ 
fectly consistent with C.’s general method, bullet me again 
remind him thr.t mere assertions are tqtall;) inefficient to over- 
tufrt well-founded reasoning. , 

"if,”»says C, “ a man misA«witl> all his strength against a 
wall, say with a force of 10, action and reaction being equal, the 
wall resists with a force as 10, If, ^instead of the wall there be 
an opposing active force, another person, for instance, pushing 
against the first with an exactly .equal force,” " Mr. Hera- 
path’s reasoning, each person would be, acted on m a direction oppo¬ 
site to that towards to/dch he pushed, a force eijual to twice the 
force of either one; that is, with a force of 20, and consequently 
lioth must be pushed backwards^” ■ These sentences, as far as I 
understand thern, distinctly charge »Mt. H.^with confounding 
pressure with impulse, arid with applymg the laws of a single 
impulse between perfec% hard bodies to a pressim force. 
Ratly to contradict ffiis, and to challenge C. to produceTmly one 
expression of Mr, H. corroborative of such a^sertious, would be 
to raise this attempt to depreciate and misrepresent Mr. H.’s 
labours'to an importance to which ..not even the best of C.’s 
objections seema entitled. I ai^ah, tlierefore, merely quote sl 
passage or two from Mr. Herapath’s papers declarative of his 
opinion on pressure and impulse; and then leave G. to compare 
them with his own assertions. • ‘ 

is manifest from the drift of it/* (a passage in Mr. Tred- 
gold’s attatek) ** Mr. T. can compare^pressure with impulse. Of 
course, he can‘also compare a mathen^cal line with ^ area; 
and thence tell us how many lines there^b in. a superficies, how' 
many superfici^Jk a solid; and,,as a tihale, I expect how many 
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and mnch thft -i^ttie timo communicated their discoverieis 
to the Royal Society, exactly agreeing among themselves as to^ 
those rules. Dr. Wallis indeed was something earlier: in the 
puh^ic^tion;; then foli(^d Sif Christd^^^^ Wren; aird, lastly, 
Mr/IItiygens. ;Bat Sir Christopher Wi;:en die truth of 

the tiling before the Royal Society, by the experiment of pendd- , 
lums, which Mr. Maricdfca soon after thought fit to explain in a 
treatise^ entirely upon that subject.” ^I^otl^ing can be plainer 
tlian this; and/thei*efote, nothing more evident Bian that the 
theories of W'ien and Hnygehs were those which the best philo¬ 
sophers of Newton’s time embraced, and which*Newtou, himself 
looked bn as established by the exj:>eriments of Wren. Now it 
unfortunately happens for C.’s assertions and objections, that, 
the tWQ.principal cases of Wren’s theory for bardbodies; namely, 
that wherein the equal bodies meet wuh equal opposite momenta, 
and thaftwherein ^ one of them is at rest befoi^ collision, exactly 
coincide with Mi» Herapath’s. Mr. H,, therefore, instead of 
standing opposed to Newton mid ^.Jthe ablest mathematicians in 
all ages,” has* in the two leacfii' ; cases of his theory the 
expressed testimony of no less'than Wallis, Wrtn, Huygens, 
and^Newton; btsktes Mariotte, and probably a number of’other 
respectable mathematicians. But th^ most extraordina^ cir¬ 
cumstance is, that the present doctrine of collision, which has 

• 1 ,1 , * • . • . 1 ^ n Ti-» •««f 



lias been embraced by the ablest raathefoatieians in aii ages,'’ 
notwithstanding here is indisputable evidence that a difierent 
theory was maintained not 100 years'fance by the "first mathe- 
niaticians the w'oild has yet produceti Bow wojuld C. wish us 
to dispose of tliis new article ? Shall wd debit his accuracy or 
liis knowledge witjii it? Shall wC layittohis insmuationthat'Mr, 
H.’s theory cannot accoiint for the plisBabmena of, latent heat; 
., to his assertion that Mr; H. ma^s hardness and elasticity the 
sam^ j to his parodying of Mr. B?s theoijems for the purpose of 
ndisilpreseiiting them; to his charge that Mr. H; confounds pres- 

otii«A ‘iXrifK 4 4-r\ 1* j9 ^. 
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1 hayertmw implied; to Mr. 

Herapath% thlorfokand ebllSsioin ifddd 1 hbVe shown th«t 
he has f^dt —__ 
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370 Reply to C.’s Observations^ ,.;.£MAy, 

attempt mathematically to refute Mi;, H,’s ptppoiitiohs, or to 
show that his reason)^ is erroneous or illogical; for though Mr. 

" Herapath has dealt so largely in numerical facts, has developed 
so many laws, has compared his theory with, so many experi¬ 
ments, and has predicted the phmnomeha of so many new and 
mitried cases, yet C. has not ventured to question a single fact, 
to refute a single law, to invalidate a single experiment, or to 
disprove one solitary ph?momenon eitl^er advanced or predicted. 
We might in truth^say, the. whole of C/s attack exhibits a man 
struggling with a subject to whifeh he is unequal, or with which 
ho is unacquainted ; yet who would like to say something if he 
could ; who is clearly in possession of the Will to refute, and as 
clearly in want of tire Power. Hence we see misrepresentations 
for arguments, unsupported assertions for proofs, errors for facts, 
and ingenious quibbling for sound reasoning. To form an 
opinion, however pf Mr. H.'s labours, and of the probability of 
his having succeeded in the great objects of bis inquiry, let any 
one who is capable of judging examine the coincidences of his 
investigations with facts, collected in the Annals for Jan. 1822 ; 
let him look^ at the simplicity of the principles, attributing to 
matter only tvvb properties, hardness and inertia; let him after¬ 
wards consider the number, extent, variety, and apparent iii'6on- 
gruity, of the experimebcal testimonies adduced; ami then let 
him say, not whether it is probable Mr. H. has succeeded, but 
whether it is possible he csjn, with such corroborations, not have 
succeeded. On any opinion thus formed, and given by minds 
competent to judge, and liberal enough to aek.nowledge convic¬ 
tion, Mr. Herapath may ^with safety rest his credit and his fame. 

On the su|ject of Mr. ^f.’s connexion with the Royal Society, 
into which, 1 thinks C. has imprudently entered, I shall at this 
time say nothing. If Mr. Herapath’s labours i^tand the test, the 
Royal Society w,iU find,* even among those who now support 
tliem, if they have acted improperly or illiberally, enough to 
blame and to censure them; and if their conduct has been cor¬ 
rect, or marked witli liberality and encouragement, Mr. Herapath 
himself, I presume, will not be among the last to acknow¬ 
ledge it. . 

I have now only to request that if C. answer thiS reply, he will 
do it candidly, and npt evade or avoid the absurdities I have 
pointed ont, both in his own arguments, and in the theory for 
which he commenced the attack., .An open and honourable 
opponent, however sham or Revere, will alw^s insure the respect, 
anagenerdly the npprob%f:i6n, of . ; / ' 
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372 Mtr. Uam&n*^ Meteorological Journal for 1821. [Ma^ST^ 

‘The annual iM0an temperature of the past year is Sl°; being 
about 2*^ above the av^ge 5 the mean of the first three months, 
4b‘9°; second, 54* 1*^; third, 61*9°; JrpuHh, 48°; of the six 
winter months, 44*4°; six summer m6nl;hs, 57*9°. The'maxi¬ 
mum, or hottest state of the year, was 81°, which occurred on 
, the meniorabie 19tb of July, theCdtonationof King George IV.; 
the mimmurn or'coldest state was 23°, which is only 9° below 
freezing ; this happened oh the 4th Janaary, making an annual 
yuriatioa of 58°. From the aboti^e, the reporter is enabled to 
draw tlie following .comparison between the past and preceding 
year, viz. the average heat of the six summer months of 1821 
was nearly one degree more tiian that of 1820, and the heat of 
tlie six winter months, 3° above the corresponding ones of the 
preceding year, so that the temperature of 1821 has been more 
mild than usual, and not marked by any very great extremes. 

The annual mean elevation of the barometer is nearly 29 
inches and 7-lOlhs; highest, 30’65, which waS’on January 23 ; 
lowest, 28-10, which happened on December 28; the difference 
of these exlremes makes 2'4y inches : mean of the six summer 
months, 29'75 p; .of the six winter mouths, 29*03, The mean 
daily movements of the barometrical surface 'measure near 48 
inches: total number of c1:^r,geg,'105. The barometer through¬ 
out the month of Februar/ was remarkably high and <lcsultoiy 
ill its movements: on t)ie contrary, in the month of December, 
it oscillated most exiraordin'arily; and towards the close of the 
year very low ; the utmost depression was the minimum of the 
year. 

Much has been said aboal the wetness of the past year. My 
annual account scai’cely amerants^to 32 inches in deptii, which is 
certainly under the average for Manchester. Mr. John Black- 
wall, of Crumpsall, makes l^is annual fall three inches more, and 
Mr. .luhn Dalton,‘for Ardwick, nearly eight inches more than 
mine. On the contrary/Mr. JiSdward Stelfox, of Lymm, near 
Warrington, has only registm’ed a fall of 28 inches. The diffey- 
cuces in our annual statements of rain, fro|n places so neartoge- 
tlier, are singular, and certainly require an attentive inquiry. The 
only difference in^our *dpparatus is, that Mr. DaltonVrain funnel' 
is larger: mine, Mr. iliackwairs, and Mr. Stelfox^sj are made 
alike, the same size, and of one jmaterial, which is that of copper* 
Jhovjded our calculations of th#^nethod of measuring the rain 
collected in these fimnel-arei^. be correct, and ■which'T have 
fcvery reason fo conclude is the case; and .providedtheir^mfaces 
are parallel with- the horiKcn, and; af'sufficient disUneps from 
tre^vhuildiugs, or any object that obstaacf .a ftce.access, 

it musi fiJiovv that the^ can be,no eiyor in conc results* I bay© 
noted; down 180 days/on which, rain .raidfer.of Ws» which 
( ntimber is onedess tln|gd,l4styear. five ,J|aonths of 

. 1820, there wp/e, 86 :da^; 'the ,nan||er in ’^coircspondiing 
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ones of l^i is 101. February was the diiest, and September 
and iNovernber the wettest. 

Tlie south, south-west, an^ .west winds, have been the most 
prev^ent: those winds were noticed to blow on 224 days. On 
the 18th, 19th, and 20th of ATavch (about the vernal equinox), 
the wind blew hurricanes from the iiorth-west, attended with 
rain,^snovv, and sleet'.. On the night of the 30th of November," 
and following morning, ,the wind ble^' a most violent gale from 
the south-west, accompanied with hairaiTd rain ; the damage 
done in consequence, by the^ft'alUhg of chimneys, unroofing of 
houses, &c. was great; several lives weie lost^in Liverpool and 
other places, and a large number of vessels suffered in the har¬ 
bours and on the neighbouring coasts. 

Biidge-sireet^ Jan. 28, 1832. . 


Article VII. 


On Blocks if Qranite, Si/enif.Cf S;c. imlji’uikd on Biluvittni. 
By N. J. WinclJ,,Esq. FL8. and MtlS. 

(To the Editor of the Anim^of l^hilosojihif.) 


SIR, ^ K-SccaUk-upou^y'gne. M.w.h\0,lB2':l. 

Amono the interesting phenomena serving at every step to 
arrest the attention of the geologist, there if; one of ordinary 
occurrence in ibe north-east of England, which, I believe, is 
not as, yet satkfactorily accounted for; and in hopes that some 
of your correspondents,may be able to explain the true cause of 
a circumstance* appearing’ to me to* be enigniatick, I take the 
liberty of addressing you oh the subject, ^ilmbedded in the 
diluvium of Northumberland, , Durhaih, and Yorkshire, largc^ 
blocks of granite, syenite, porphyry, groywacke„as well as of 
eucrinal liroestoiie, emd basalt, are every wherfe to be met with. 
That the granite, &.c, &c, should have been transported by the 
agency of a^^dwerful current' of| water from the .cheviots'or even 
from the mountains, in ilie vicinity of the Cumberland Lakes, 
previous to the .formation bf the vale fiti which the river Eden 
flows/ can really be i^hagin^f but thepuzz^ part of the fact 
is, that the loO^ earth in w^bb thfeseiarge and he^|;y massed 
are cteposited appiears fd owe ita origitnto the st^taimmediiftely 
below it. For instance,.,on the fed sandstone oftlie vale of Tecs 
there .IS, a red soil; and "buf pqrphyritid,’and encrinai 
limestone hills/ are well knovvn'fb afeud^Jfich arid fine pasturage, 
owing to the nature of the earths,. r$sidtmg from’ the disintegra¬ 
tion of these rocks.- On the o^er han4 the ,(3^1 field is gene¬ 
rally covered %y a strong clay mixed4with:’ a%brtbn sand 
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evidently derived from tfee shale and sandstone on which it 
rests. The question ta^lje resolved is, “ Why the current of 
diluvial! waters, possessing suflScient impetus to bring enormous 
fragments of rocks from ^cat distances, did not denudate the 
strata of the light soil in wliich these masses are now embedded 
no^ only in the lower but in the upper part of the earth resting 
'upon the more solid substrata.” I remain, Sir, 

Xour most obediont servant, 

N. J. Winch, 


Article VIII. 

On the Geology of the Mastern Part of Yorkshire. 

ByN. J. Winch, Esq. FLS. and* MGS. ", 

(To the Editor of the Annals of Philosophy.) 

SIR, T^ctscdsth-vpon-Tyne^ March 20, J822. 

The Hev. G. Young, and Mr. Bird, of Whitby, have just 
|JuhUshed a quarto volume on tlie ^Geulogy of the Eastern Bart 
of Yorkshire, vvhich, throv'^h the favour of a subscribes, to the 
book, I have had o-n oppevLunity of perusing. Of the merit or 
demerit of the work, 1 do not feel myself inclined to speak, but 
as the authors have travelled out of tlieir ro.id for the purpose of 
writing strictures on two essays of mine printed in the Transac¬ 
tions of,the Geological Society of Loudon, I shall take leave to 
rebut the charges of inaccuracy and presumption brought against 
me by these gentlemen- 

The first is comprised in the following^ note, p. 170: Mr. W. 
is mistaken in assejting (vol; iv. p. 7, Geological’Transactions), 
that the white oolite limestone ut Hartlepool contains no shells 
or marine exuvia?; the , authors found in it both univalves and 
bivalves, especially the larter.” Now every geologist knows, 
that one part of'a stratum may contain, and another be devoid, 
of orgjinie remoias; and that there were none in the quarry at 
Hartlepool, when I inspected it, I am certainj -fm ^pbiimens of 
the rock taken at the time are still in my possession. The next 
is in the letter press at p, 171, udder the head Of Dykes** In a 
;^ciuarry :at Whitley, hear Cullercoais, whigre there is an extensive 
..mass of limestone, ^etaclifed from the greatvbeds of 

the'icio.unty of there is a similar dyke {see Geol. Tfkns. 

vol, iyi;: ,p, 25)/; which intershets the qj^ ahd sandstone strata 
under &e limestone,, and does not pass through the latter, Sto.' 
In reply to this, allow me to observe, t never ^id the %ke at 
Whitl% was a';^salt,ie dyke^. MywordS at p. 2S^ are : ** Besides 
. tlie fissures hltpd. with;;hasalt,^^^ of a very different nature 
intersect tiie c&l.field!'iflarg^^ ceiled dykes, but. 
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if me onsiderablc, tioubk^s, slips, oi luUhts, tunl «no thp ' iuu» 
th it some geologists hivt calUd faults 1 b i\t iIk uly iioUci d 
thf mun, oi MO fathom (Kke, wheu spi il mi- of the Itnitsfoiuj 
quaiiy at Whitley, &.G ivc ” And at j) 2(», “ It is highly pio- 
babl( it tiaveises the Ic id imiie di^tilU, and piodm c s I iti nl and 
a iluablc mctallifeious \iins llicuni ' The woid hasaif m vi r 
occuis m my desciiptioii of this fi-^sui* Lettei ] if«»s, ji 
111 many instances, thiougli i fonduc■^•, toi gim i iliyiui, oi m 
attachment to theoia, afithors hn». btstowad tin nanu of loil 
b\'-ni wlicie it is by no uit axis jppiopu nc Thus \\i u id ofthe 
coal basin of Niwcistle, oi the (oalbisn of the md Wt n, 
though llie coal strata of th it distiu t u u i moii in ihi foim ol 
a liism than the nietalliftiou‘> hiutstoiu on vilucli tluy no 
und< istood to leposi, or the m i^ntsi m lime stout wiuth icposi a 
on tht ni.’ To tins 1 answr ^ tint t'u nunii lous s( ctioii ])uh- 
hsiud m thi 'Innsactioi «. of tin ( I i^it d Sonet), pioM the 
cotil iu( rfsuies of this (hstiiet to ii-'t h\ ^.outh thgius to\ wits 
noith atul sduth, and looit lapidl) to t isl uid uist, th it foie, 
Ihe-sf (lata must H t in i lioiigh i basm whul > \ no uu nis 
IS till case with < muni hiiu nc, oi an ^lu in hiiifsloin 

beds. Note, , - ‘ Siaei tin two }n tin’ |Mit tf tlu* 

vvfikwtK inttd, u( hi\>. snn i pm bv Ml W nititud, 

* Ohst ii^iiioiis on tlu I ".tnfi nnk hut, puMisht (! in 

>ol \ t)f the Crcological SontIV s li iVnettons (ii tint pipei, 
Ml sld^ s, that the eod i n inn u wineh co (i tlu shale 
foiuis i ha'iui Had that tiitUhiiui t:\iiuiiuo oiu distinf 
bnnsill, instead ol ittemptinj to tlt-.tinu t* honi ^ti ip> >1 
mfoimition eollected fioin otluis hi miphr htn tioultdthis’ 
inistiki, IS will IS stMlal tifbti tiioi’) into wlntli il hi iilitn. * 
Tlu oban ttitun m (pastion vvt k ^tftit to 1 lit (ntilo^u i) Soucty 
lon_» ago I'y the ynii iSKi, and evtiiit- fiointbi m apjic ntdiii 
the l/nmA o/>*/;//os()p/o/lor that yt<ii, \ol vn p 1 tO, anil of 
couisc, 1 eoiuludt must livie Ikih kui xfki to the Rev. 
young, and a ^ that ntie man has inou thin once honoui 1 

me with a eill sinee that period, hatllu hintid hi'jsu'-pulou'- tii 
my ne\ii having nn^istigated the put ol the countty whtu he 
now risidc-', 1 shemld Itave acquainltd hiin thaT sfvtnl yiars 
i«o my aftanrs fierpieiitl) called me not onl) to M hithy, hut to 
Hull, Se iibcnongli, Driffitld, Stoektori, b^e , and fiom notes 
taJ <11 on those oceasunis, together with colhtiy boiini .1 kindly 
commul icatfcd by Mi, Buddie, my papei, whuh, 1 am ‘•oiiy tr> 
see appeals to hive given odeni^e, was chiefly eonipd^l. • '»■ 

Hliemam, Sir, youi most obedient humble feeivaiT* • 

• N. 2 W1M lu 




Mr, 
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Article IX. 

A FisteJ the Freshwater and Landshells occumrig in the Envi¬ 
rons of Brishi, with Observations, By J. S. Miller, ALS. 

. (To the Editor of the Annah tf Philosophy.) 

'■ iilR, Bristol, March 11, 

If the following cktalogue of the fluviatile and terrestrial shells 
occurring in the neighbourhood ‘ of Bristol, drawn up from my 
own personal observations, sliould bo judged worthy of a place 
in the Annals of Philosophy, it is entirely, at your service. 

Your obedient servant, J.S. Miller. 


To attach any high degree of value to local catalogues; of this, 
nature would be to exaggerate the interest and importance of 
contributions which can hold but an humble and subordinate 

S 'ace in the pages of science, still they are far from useless.. 

eing founded on personal observations more precise in propor¬ 
tion as they arc inore limited, they furnish the surest foundation 
on which nu.ro general results may be built, a'hd in the present 
stage of zoological inquirY.cau Irardlv fail to afford many new 
facts. 

Thus the field of obser^/ation which Oio present list comprises 
will be found to afford several species not hitherto recognised as 
British, and aome hitherto entirely nondescript. I have been 
enabled also, in the course of my local researches, to glean some 
new facts with regard to the habits and organization of some of 
these animals which appear, to have escaped the notice of former 
inquirers, and have availed myself of the present opportunity of 
recording them; 

In the followiBg...Ust I have adopted the uame.s published in 
I)r, Maton and Mr. Backett’s,Descriptive Catalogue of British 
Testaeea in the IiuneanTrfin.sactions;i vol. viii, find occasionally 
added tho.se n^iw generic names which have been, stated by more 
modern autbqrs'. ^ . 

l. Myn pictcirani. Froshwkter. .'rf.' 

ITnio picibmm. Draponiaiid. 

2. Tellina cornea. ix> ditches. 

t^clas cornea. Drapernapd* 

3. .TelUnaJ^irstris.. la-ditc|i)es. , ' 

^ Cyc^ l^iStris,''/Drapemaud, 

4. Teiliaa i^siha. ' ,;In popl^,', Dillwya’s Cat. of Bee. Shells. 

5.:ir§lliiia.^n&!a._f^^ ; ^ . 

hayd;,tnet.rw:iith individuals of the above four 
species of teUina; cohtail^^^^g ^ii^hute young living shetis which 
.provo ^aniiofnds viviparous. 

6. Myti]us,£wta^na.,'''lta rivers.and.,po^s. . 

Anodarjta ahatina.' Draperhaud. r 



1822.] r;<o(^urringintheEmiromQfBm^^ 877,' 

Obseivatio7t.-^l perfectly agree with Dr. Maton in considering 
M. avaiiensis only a variety of M. auatina. Miss Bennett, of 
Nortonhouse, favoured me lately with specimens from Tisbury, 
Wiltshiire, They are old shells, and from the animal having 
lived in water, highly impregnated with chalk and calcareous 
matter, its epidermis has secreted so rapidly, and increased the 
shell so much in thickness, that the Liimean character “ tesfci 
fragihitsima ” is entirely lost. 

7. Bulla hypnorum. In ditches. 

Physa hypnorum. Drapeyiaud. 

8. Bulla fpntinalis. In ditches. 

Physa fontinalis. Drapernaud. 

9. Voluta denticulata. In the Avon below the Hotwells. 

Observation .—Us columella docs not continue to the com¬ 
mencement of the spire, which is empty, and shows no spiral 
septa. , 

10. Buccinum terrestre. On Leigh and Clifton Down. 

Bulimus acieWa. Drapernaud. 

11. Turbo elegans. In Leighw<«od, &.c. 

Cyclostoma elegans, Drapeia aid. 

12. Turbo foutiiialisi. In ditches. 

Cyclostoma obtusum. Drapernaud. 

Id. Turbo nautileus. In diltohes. 

Plaiibrbis cristatus. Drape*naucl\ 

14. Fianorbis imbricatus. Drapenlaud. In ditches and 

pools. • 

15. Turbo cristatus. In ditches. 

Valvata sperorbis. Drapernaud. 

16. Valvata minuta. Drapernaud.* < 

Observation .—Of this, I have onW found two dead shells in 
tlie drifted sand, &c. on the Banks of the A*von, 

17. Turbo laoftinatus. Leighwood. 

18. Turbo nigricans. Leighwood. 

19. Turbo Everetti (iiobis)^ on willow trees, near river banks. 

Spec. Char. A turretted,' fusiform, ventricose striated, 

brown, opaque shell, with nine reversed volutions, i'^perture 
with two teeth, • 

Observatipn.'^} consider this a distinct specie^, it having only 
iihie volutions^ whereas T. nigricans has always twelve. 1 have 
named it after W. Everett, Esq. of London, a gentleman zealous 
in the study of British conchblogy. 

Obser. a .—Montagu staties ,t%. frequent occurrence^ C j a tf l ^ at 
laniiuiatus ai»d nigricans deprived of thqir brown epidelTOTs. ^ut 
I have suites of specimens of ail the ,three spqdifes in various 
stages of growth, which have a white epidermis, show no mark 
of being worn, and are evidently interesting, though rare 
varieties. ^ ^ , 

Obser. h .—As I frequently mpte sections of shells by gi^ndang 
tlieiur down to come at the details of th|5r int^^ formation, 1 
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discovered, in the year 1814, the valve-like appendage which 
turbo laminatus and nigricans possess. When Dr. Leach visited 
me in 1816, I pointed it out to him, which he considered,as a 
new and interesting discovery. The Doctor furnished me with 
several other, reversed shells to facilitate my further researches 
on this peculiar organization, and informed me subsequently 
(when in Paris) that M. Drapernaud had noticed the valvedike 
ax^pcn dage, and from it derived in part the character o£ His new 
genus Clausilia. This information dete^rred me at the time from 
further inquiry; yet as I have subsequently found that M. Dra¬ 
pernaud seems a.t a loss concerning the use of this valve ; and 
M. Cuvier, in his''Regne Animal, vol.ii. p.4()9, states, ” de cette 
petite lame, on ignore i’usage dans Tanimal vivant; ” I will here 
venture to add the opinion which I have myself been led to form, 
on this subject. 

Independently of the various contrivances which Nature has 
resorted to for the protection of the otherwise easily vulnerable 
raolluscm, it has taken peculiar care to guarii the apertures of 
many univalves from the intrusion of enemies. Hence the aper¬ 
tures are sometimes peculiarly contracted, and provided with 
numerous folds and teeth. Other molluscse have a calcareous 
operculum,.permanently affixed, which increases in thicknes's, 
and enlarges on a depres^d spirdl plane, as the operuj^ig of the 
shell extends with the ^owth of the animal thus continiially 
assinrilating to its size, abd when the animal retreats, excluding 
it completely from all external intrushy^. In the clausilia. 
Nature has combined the protection affiorded by means of con¬ 
traction and folds, and also added an opercular appendage. 
The itihabitants of the Clausilia, when nearly full grown, 
secretes a thread-like^ elastlfc, calcareous filament, one of whose 
ends is affixed to the columella. This filament makes a half 
spiral turn round the colqraella insinuating between its folds. 
When the animal finishes its shell, and completes the aperture, 
it secretes at the unattached end of the filament a spoon-shaped 
calcareous laigiina conforming at its margin to tlie contour of the 
aperture. The lamina is somewhat smaller than this, and its 
margin is rounded. Its adhesion to an elastic filament enables 
the animal to push it when it comes put of its shell against the 
columella, and the same elasticity closes it, on tihe inhabitant 
retreating, thus securing it from intruding enemies. Thus 
then this valve may be' compared, to a door provided writh an 
The elasticity |if the',^ament may be restored to 
itsf::U pewer^^soihe rimes immersingitin water, as 1 have ascer¬ 
tained in seci&s made with? a. Hew to this inquir}% 

20 . Turbq^yuniperi, Op m^untaia limestone tocks, . 

21. Turbo muscorum. Irtmoss. 

22. ’ Turbo sexdentatus. XeigJjdawn. 

0&s^srua/io«.---The above riin^=3species belongto Drapemaud’s 

genus Pupa. ' ''' -.fr- 



18122.] bpc^^tiiring ^ the 1^ ’ 

23. Turbo carychium. In moss. 

Auricula minima. Drapernand, 

Cafycluum myosotis. Ferussac. 

Observuimnr-^\iy does M. Cuvier place this shell, whose 
animal lives in nioss, among those inhabiting freshwater i 

24. Helix iapicida. Leigbwood. 

25. Helix planorbis. In,ditches. 

26. Ifelix vortex. In ditches. 

Pla^orbis vortex. Bi^iernaud. ^ 

27. Helix spirorbis. In ditches. 

28. Helix contorta. In ditches. 

Pianorbis conlortus. Hrapeniaud. 

29., Helix alba. In ditches. 

Pianorbis hispidus. Drapernaud. 

30. Helix fontana. In ditches. 

31. Helix paludosa. Imoss. 

32. Helix cricetorum. Clifton Down. 

33. Helix virgala* In fields. 

Ohscrvalion .—The abundance o*’ this species in a field at 
Torkington, a few luomhs ago, occasioned the report, that it had 
rained snails! , , • 

S’* Helix caperata. In diy situations. 

35. Helyg; ruiescens. In hedge#, 

36‘. Helix nitens. Under stones in n^st places. 

37. Helix ailiaria Sis). • 

*S))ec. Char. An ^mabilicated, dt'pressed, pellucid, shining 
horn-coloured shell, having no more than, four volutions. 

Observation. —^This species never arrives to the size of IT. 
nitens, has one volution less, and is found under moss on old 
trees. Its inhabitant smells strongly 6f garlick. 

38. Helix''ristallina. Muller Verm. * . 

Observation. —Found near the roots, of grass, resembling the 

two foj’mer species; but infinitely smaller. * ' 

39. Helix cantiana. Near hedges. 

40. Helix hispida. Leig'hwoOd. 

41. Helix radiata. Onoldtrees. 

Helix rotnndala. Drapernaud. 

42. Helix umbilicata. In dry rocky situatioiml 

43. Helix subrufescens {nobU). In woods. 

Spec. Char. A subumbilicated, vciy, slightly carinated, 
irregularly striated^ slightly raisi^, diaphanous shell, with; five 
volutions, and a somewhtdytdnnd t^ated.apertOTe; ..^ »"'*'***"*' 

have found bail: few ihdividualsi|plwMS imw' 
species, which differfrofo H. rufescens in the sbeRlb^ing thinnerj, 
rather corneous, and but very sli^tly chrinated. From H. his¬ 
pida, it differs in being only subumbilicated, and not hi.sp|d« 

44. Helix pomatia. Eareat^pleton.. ; 

45. Helix arbt®toTup.r In 
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46. Helix nemoralk. In hedges, &c. 

47. Helix hoilensisl In hedges, 8cc. 

Helix grisea. iSiilwyii. ' ^ . 

Obsermtim, —Of this, a more turreted variety occurs in some 
places. ' , ? 

48. Helix lackhamensis. In woods. 

Bulimus montanus. Drapernadd. 

49« Helix obscma. In woods. 

Bulimus obsiilrds/ 'Drapernaud. ^ 

60. Helix lubrica. In moist places, 

Bulimufi lubricus. Hrapernaud. 

61. Helix pafustris. In pools. 

Limneiis pslustris. Drapernaud. 

62. Helix fossaria. In ditches. 

' Limneus rainutus. Drapernaud. 

63. Helix succinea. In moist places. 

Succinea amphibia. Drapernaud. 

54. Helix puiris. In ditches. Sic. 

55. Helix tentaculata. In ditches. 

Cyclostoma impurum. Drapernaud. 

66, Helix auricula. In the Fioom. 


Limneus auricularius. Drapernaud. 

57. Teslacella Maugii.^, So^vthby.- ^ 

Observatiiiu. —Mr. 16 Drummond, juii. while engaged at 
Messrs. Sweet’s and Miller’s Nursery, informed me, in 1816, of 
the occurrence of a lirnax in their groujjds, with a minute shell 
at its tail. This proved to be a tesiaceUa, and has been lately 
described by Mr. G, B. Sowerby as a, new species in his recent 
publication on the Genera" of Recent and Fossil Shells. It pro¬ 
bably was introduced into Vshat Nursery with foreign plants, but 
propagates now freely in the open ground ; bears the winter, and 
increases much in rich soil *, so that it can no longer be consi¬ 
dered as an aUen>' I have sent from time to time a great many 
specimens to my scientific friends ,; so that I believe- they are 
now pretty much distributed, and ih' the collections of mahy 
British concliologists. The animal lives on earth worms, whicn 
it draws in, v^ith its proboscis-like mouth, entire ; ,and if taken 
hold of, vvhen.tlius gorged, disgorges it immediately. The 
earth worms frequently swallbw the young testacella, and we 
may sometimes meet the shells in their intestines. The testa- 
cella lays but few eggs ; these are ovate, andj if placed’on the 
burst like a |Oap-bubble, dispersing in minute 
fragment: > c, * 

68, Nerita'-^uviatUis. In pools near the Avon. 

59'. Pat^Ja laciistfis. In pools and ditches. 

'Anoyldi lacustris. Drap^irnaud. 

60. Patella oblonga.,, In the river Froom. 

A^ucylus fiuviatliB. Driiperimud. | 
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1 cannot close this list without inentioning an undeSCribed 
helix found by me in 1817 on the boards that line a pine (bro- 
inelia)bed. 

, Helix Goodallii {nobis). 

Spec, Char. A subperforated, tuxretted, pellucid, pale 
corneous, or almost white shell, having from six to seven volilfc 
tions, ^nd an ovate aperture. 

Observation .—The iuhjibitaut a limoJK of green»ye|iovvish 
colour, which is transmitted through the she!!, and gives it that 
tinge when found with the animdl in it. On account of the pine 
bed being frequently disturbed, full grown spedmens are rare, 
and I possess but few that show seven volutions, the major part 
haviilg from four to five. When full gro wn, one-third of an inch, 
or rather more, long. I have sent specimens of it (as a new 
bulimus to which modern genus belongs) to the Linnean 
Society, Mr. Sowerby, Dr. Goodall, and several other gentlemen. 
I have namedit after Dr, Goodall, the ProvoKst of Eaton, so well 
iamwn as a conchologist, and who had the goodness to commu¬ 
nicate it to Baron dc Perrusac, at iiis/ now engaged in pub¬ 
lishing a splendid work on Laud and Freshwater Molluscm, 


X. 

liemarks on Mr. Moyle's Ohscroatiom on the Temperainre of 
Mines' in ConmallJ' By R». W. Fox, Esq. 

* 

(To the Editor of the Annals of Bhilosojphy,) 

liSTEEMED*l'’RlENI), • ^ ^pn7 20, 1822. 

In 1819 and the two following years, I made some communi¬ 
cations to the Cornwall Geological Society on the temperature 
of several mines in this county, to which subject hiy attention 
had been directed in 1816, and some of the results noticed 
therein had been obtained in tha,t. year. 

A friend of mine, who had assisted me in my inquiries, being 
about to visit France, I communicated to^ him the substance of 
my papers with , a view of obtaining information respecting the 
temperature of. Hie mines -in country; and 
chamjel, some oi'the faOts menfidned in them vyere. i?iftfod%ed 
into the Anuales^de Chimie et de Pljysique. 

I observe that the last nqm%r ot the Annals (f, philosophy 
contains* a letter from M. P. Mqyle,. alleging, ..** tlMt either I , 
have drawn false conclusions on this subject, or that the temper-, 
atures have not been t^en in m^nner.’V 

, As- the second volutha of the' Transactions, of the Cornwall 
Geological Society, iri which, I understand, my comraumcatidns 
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are to be inserted, is now in the press, I shall at present refrain 
from entering into a detail of the facts which they contain- 
miist, however, ob^rve, that my conclusions have been drawn 
not only from the temperature of the veins, but. from that of 
cross levels at a considerable distance from them, and of those 
pails of the mines which were least affected by currents of air, 
and in wliich there were few or no workmen ; and although 1 
am well aware that many adventitious, and indeed opposite, 
causes operate in minesj which render it difficult to obtain satis¬ 
factory data as to tbe true temperature of the earth at equal 
depths, 1 think it will appear, when the above-mentioned volume 
is pubhshed, tliat due precautions have not been neglected to 
prevent their effects as much as seemed practicable. 

. The temperaturf; at different depths and stations in 13 mines, 
which varied from-540 to 1430 feet in depth, and av eraged above 
800 feet (being all those from which T have received any infor¬ 
mation) is given in the comirmnications to which I have relerred; 
and not one instance has occurred in the CQufse of ray inquiries in 
Which the temperature was not greater in the deepest part of the 
mine than rrear the surface; and in. most cases, it increased in 
projportion tO the depth. This remark applies vrhether the tem¬ 
perature of the air, of the solid ground, or ofthe jets of watet, as 
they flowed into, the mp'C, w.erfe taken; yet commonly, a very 
small proportion of- the/workmeu in deep mines are employed in 
the lowest galleries. 

1 think tbie following facts are sufficieBtlo prove, that tlie heat, 
in some mines at least, must be attributed to some other cause 
than the presence of the workmen, Stc. An opportunity occurred 
some time ago at Treskerby Mine, which is 840 feet deep, to 
ascertain the temperature'hfter the workmen had been absent 
for two successive days ; when it wfis found that no diminution 
of heat had taken place, during that time; but that both the 
water (which floWed copiously into the bottom of the mine) and 
the air continued at 76°. 

At the epd of the deepest gallery in Doicoaih Mine, 230 
fathoms, or 1380 feet, under the surface, a thermometer four feet 
long was inserted to the depth of three feet in the groitnd, and 
was closed round with earth. In this situation, it W'AS loft more 
than eight month^s, during which ,time no workmen were 
employed near it; it Was frequently examined, and it denoted a 
con^nt temperature of 75® or 75|-°, except when the water 
to the machinery gamed on the pumps, and filled 
th^‘gaHery,.; ,which occurred more than once for some weeks 
together. IramediJttely after the W'ater had been drawn out^, the 
mercury found to have risen''to 76° or 77°; but in a few 
days, itresiimed its previous-station of 75^°. 

An increase of temperature was also produced in the United 
Min^ in the two deepest gafleries,, 1140 mid 1200 feet under 
the shrffice, in consequence of an influx of water for a few dfys j 
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in the former, it was 87-5°, and in the latter 88°, which is by 
much the highest temperature 1 have heard of in any of the 
mines of this'county. 

For a statement of the other facts I have collected, and also 
of the temperature of cross galleries, I must beg to refer to the 
Transactions of the Cornwall Geological Society; but 1 may 
remark, that the latter were generally a few degrees under the 
teuipterature of the gallc^ries in the direction of the metallic veins 
at the same level; and ihis small cfiffei'ence does not appear 
extraordinary, when it is coqsideret* that independently of the 
latter being sometimes more afiected by extraneous causes, the 
veins afford an easier passage to the water anci vapoiur, tliari tiro 
more compact ground in which they are enclosed. 

As far as my inquiries have gone, I consider the ratio of the 
increase of temperatiirc m iy faij i' be estimated at about one 
degree Tor every GO or 7.) feet in d< pth. 

M. P. Moyle states, that he found a ‘ gallery in Hue! 
Unity, 150 fathoais deep, of the temperature of 65° ; this being 
12° above the mean temperature ^ '' our climate, tekiug it at 
as 1 have done (\vhtc(i is, I believe, rather too high than loo low 
an estimate), nearly approximates Ir; the )..,tio,ol^ncrease before 
iTtentioned 

In thf^case of Huel Treven&aiTia Mine, he describes the tern- 
peraiure of the water to have been iofer than that of the atmo¬ 
sphere; but as he does not say wJiut lire temperature of either 
was, no inference, l^tj'^inceive, can IV drawn from tliis case. And 
here 1 may remark, that in Tincrolt, and Cook’s Kitclien Mines, 
which had been for a long period partly full of water, the tem¬ 
perature was found t«.> increase ccfhsiderably in descending, 
although ill a less ratio than in othfr mines which were not so 
circumstanced ; and this I attribute to the influence of evapora¬ 
tion, and the atcumiilation of colder,water from the surface. 

Huel Ti'umpei Tin Mine appears to preserTt the only exception 
which M. P. Moylehas specified. Not having visited the mine, I 
am ignorant of the circumstances of the .case ; %iid whether it 
be a. copious stream from the vein, or only some water accumu¬ 
lated by dropping from superior strata, which* is reported to 
have been at 61°, we are not informed: if, however, it be an 
exception, let not the cold stream of Huel Trumpet be a stronger 
argument on one side of the question, than the hot spring of Ice¬ 
land is admitted to be on the other. 

,I^espectfflJly thy 

|[i« vV'« F 
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Article XI. 

An Answer to Mr. Murray’s “ Reply.” By B; M.* 

(To the Editor of the Amiah of Philosophy.) 

SIR, 

Mr. Murray is*of opinion " that it is neither expedient nor 
profitable to exchange thrusts with a shadow.” I admit the 
propriety of this as a general rule, trusting you will for once 
allow me to violate it by replying to Mr. Murray. 

This gentleman informs us, that the experiments which I have 
already asserted and maintain to be fallacious, “ comprise only 
a wryselected fronu a very many on the subject in question, 
ano’ iie drew his inferences from the combined aggregate, and 
not fr»?Hi individual or insulated phienomena.”, 

The ojdy meaning which I can discover in this passage is, 
that although a part of a number of experiments may be inaccu¬ 
rate, yet as they are accompanied by others, which may be 
equ^ly fallacious, inferences may be fairly deduced from the 
whole. ^ 

Mr.MuiTay has recomm'mded magnetized steel filingv.in cases 
of poisoning by corrosivo^ublimate, on the supposition that they 
are more efficacious than those which are unmagnetized. This 
idea is groun(|ed on the assumption that^camagnetized steel is 
incapable of effecting the decomposition of the muriate of m*-r- 
cury. J have shown this idea to be incorrect, and quoted 
various authorities and experiments to prove that steel is 
capable of decomposing muriate of mercury without being mag¬ 
netized. 

flow has Mr. Miu'ray answered this objectionT Why, by stat¬ 
ing that he “ was not ignorant of the action of muriate of mer¬ 
cury or nitrate of silver on steel which B. Mihiad presumed to 
suppose.” 

I' will repeat the grounds on which I rested my opinion 
of Mr, Murray’s ignorance of these fafets. 1 allow they are not 
good, bat they are his own experiments. He sa^fe that ‘‘a 
solution of permuriate of mercury w^as by the magnet soon 
reduced into running mercury.” Mr. Murray does not indeed. 



maaiiet. * 

Witli respect to the actioif of steel upon ni^Ste of ^ver, ffie 
evidence as'^ Mt. l^urray’s knowlldge of tlie subj^t is com¬ 
plete. He slates tliat ** fine Hutch steel wiye wa^ selected, 
and proved to be aOii-magnetlc, It was thro^im into flitrate of 

♦ ike d7imls pmcat violiwae, p. 41 and 181. . 
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silver, where it remained for 14 hours, without being affected. 
Part of thfe was made the connecting wire between the north 
and south poles of two bar magnets, when it became speedily 
plumed with crystals of silver.” 

J^ow I do assert that if Mr. Murray believed in the accuracy 
of his own experiments, he was totally ignorant of the action pf 
steel upon nitrate of silver; for in this experiment he has stated, 
and attempted to prove.,that no action, lakes place- The expe¬ 
riment is indeed fallacious, but then jt p'rove^ven more than Mr. 
Murrayignorance of the facts with which he* asserts that he 
was acquainted. ,■ 

I had intended to offer a few more observations upon some 
parte of Mr. .Murray^s reply which 1 understand, and quoted 
others that I do not comprehend; but, 1 think, I have done 
enough. In,parting with him, I \'.’o,uld advise him in future,, 
should his experiments excite any further notice, not to employ,, 
in his reply, such terms as “rude ” -and ungentlemanly;” 
they are harifliless,*except to the reputation of him who uses them. 

I am. Sir, your 'bedient servan^^, 

B. M, 


"Article XiI^ ' 

Remarks on the hijitdMe of Moisture in morlifyi^g the Speeijic 
(jrramtp of Gases. By James Apjohn, MD. 

(To the Editor of the Annats of Philosophy.) 

SIR, ^ Trhttl^ CaUege* DuMin, Jpril 20,1822. 

Ufx)N readin^(in the number of tl^e Annals for this month),' 
X)r. Thomson’s, Observations on the Specific Gravities .of the 
Gases as modified by Moisture," it at first struck me that, some 
mistake had beeii committed iii attributing to steanvat 212® only 
the specific gravity ol *472. Into this opinion ^had been led 
by recollecting that Dr. IJr^, in Ms Dictionary of (^eraistry, had 
stated it so migh as, *625* A„(Closer examination, however, 
proved that the, specific, gravity given it. by 3>r. Ure was too 
great, and iiidici^itted.' ,as ,|he probable ^Urce of the error, the 
assumption of aMat ,21^®,ks tho j3Mt bf e^mparisQte Br. Thoni- 
sou has not overlooked thfevcircuqjistann^dn his "papQf, 
mode<)f estimating the effect ofmoisture bn the deiisitie^’of^ie 
gases appears to me altogether Mcoi'^ect.' The .principle, of the 
method adopted by ^r. l^e fbr samajpurposq; ik^ue, but his 
number,Ibr steam being too Mg^Ms re4mts are i^roheous. As< 
this is a subject of some: .importenbe,* b^l^st X be excused 
for miming a little into detail. It bas'been, sho^^vn.by 
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and Gay-Lnssac, that will represent the volume wbichany 


given bulk of dry gas, as ‘j, assumes, when saturated with steam 
whose elasticity is p representing the atraospheii^ pressure at 
the time. Let the increased volume equal v, and we shall feave 

and the expansion produced by the steam 
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The ratio, therefore, of the dry 

gas to the' expansion produced in it by the moisture is that of 

: 1. Dr. Thomson, through some oversight, considers this 

as the ratio ih vplume of the dry gas to the steam with wHich it 

is saturated* whereas tlie true ratio of these is that of ~—- t I, 

inasmuch as a given volume of gas at any temperature saturated 
with moisture contains as much steam as- coul^ exist at that 
temperature in a vacuum of equal capacity. The following, 
therelbre, is the true expression for the specihe gravity of a gas 

saturated witlMnoisturc. Calling it j/, y s=: x a + ft, c 

and ft denoting tlie respective specific gravities of'the dry gas, 
and of steam whoso <^’^lasticity is^. The follow ing^tablo, con¬ 
structed from this fondnla, exhibits the specific gravities of sonic 



Gas. Sp. gi'j of (hy. Sp. gr, of racist. 

Air...1-oqOO .0’9907 

Oxygen.Mill 1-099B 

Nitrogen.0-9722 _ 0-9634 

Chlorine .. ;2*5000 . 2*4044 

Hydrogen... 0-0S4 ...... 0*0761 

The expression ^ven above may easily be made to assume the 

form of y i= a ft. Then> by siibstituting for ft its 

value, whreh is *472 x we Shall have ?/,.== a — *472 x 

• ' -p " p 

-j^ om which it appears that the $pecifiq-gravity of the moist 

. I >. C, ^ 

js'eq^iiaJ?^, less, or greater than that of the dry, accofding ks 
the specifid^gmyityof theory gas is equal to* or /mthan 

‘472, the^cifiegtavity of s^m''at 212°. Thiste^tdtis worth 
recoliectrag, as by it the of moisture, as' modifying 

gai^eous spmfiiC gi^vaty* aaikdivested of all jpetplOxityi Thus by 
it w^learhjJ^hat onlyoi^e of illie .peri&^ent gases 
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, ^feose denaity, at least at all ordinary temperatures,’; can be 
increased by moisture, as it is the\cnly one whose specific ,grav% 
is less than ‘472. The densitms' of all the rest are dirainished 
by aiid that, the more as we descend in the scale of 

tempemture ; for as we descend, their specific gravities increase^ ’ 
and of course the differences between tliem and the constant 
quantity ‘472. As an inference also from this result,-1 may 
remark, that the rule so i\iuch insisted niporit, of taking th(>. spe¬ 
cific gravities of the gases at a low temperature, is so far fi om 
being general, as to hpply to* hydrogen alone. In order to 
determine the specific gravity of avgas'; it is cuiy’uecessaiy, as is 
well known, to take the weights of equal bulks of it ami atmo¬ 
spheric air at the same temperature, the former divided by the 
latter, giving the specific g’ -ivity r 'quired. Air, however, is 
always impregnated with norc or le . moisture, and the otiier 
gases, as usually collected, axe saturated with it. Unless, there¬ 
fore, they be, pi’evisus to weighing, tharougiily dried, tiio result¬ 
ing number must be inaccurate. |)i Thomson’s mo*le of reduc¬ 
ing the error, which consists in satuiatiug the gas and air before 
weig-hing them, :s valuaible for all the gases but^ hydrogen. In 
Ti»*case, the error w'ould'be iliusmcreasedinsteiul of diminished. 
The ibllowing mode of eliminntmgthe error is perfect, and sufli- 
cientiy sinTple. Let the given gas and the air be both saturated 
wdth moisture. Then if W = weight, moist air, and W' =s 
weight of moist gas,'^i^;= capacity oi‘ the flask in ciibic inches, 
and b — specifi^c gravity of steam at the common temperature 

of the gas and air, expr,pss the specific gravity of 

the gas in its dry state : *305 b c~ vftiight in grains of a volume 
of steam who^e magnitude s= c, and specific*gravity =s b. The 
rationale is obvioas. . 


Akticle Xlll. 

Analyses of Books. 

The Use of the Blowpipe in Chemical Analysis, and the Bxamina-^ 
iion of Minerals, By J.*4. Berzelius, Member of the Academy 
of Sciences at Stdckholm, &c. Translated from the Fre&e^Of*'*' 
M. Bi*esnel,by -^, Q. Children, FIIS. L.& E. ELS. ICS.ifcc. 
With a, Sketch of Berssi^ius’s System of Mineraldj ^; a Spnop- 
ticai Tuple (f the principal Qhetfpeters of', the Ptipe}^rtfis and 
AleialUc Oxides before the Blompipe, ufid numeneas Notes and 
Additionsf bp the Trmishior, .Lbndcn, ^ ; 

We have great satisfaction in aniiounc|hg the appearabde of 
this translation of Berzelius’s work on the Biqjwpipe. When the 

2 - d '.2 




number of minerals almost daily increasing, and wlien ev<^ 
discoverer of a new locality 4s giving a fresb name to a mineral 
■which to hinV may he nev^,, although odiers may be w^ll 
acquainted y^ith it, a work, like the i>resent, must be deemed bf. 
great importance, as enabling mineralogists to decide upon the 
laature or a specimen, withoutmaving recourse to a tedious, arid 
frequently unsuccessful, analysis. 

No person could be s«lecied from a?nong the numerous philo¬ 
sophers of which ^ the present day has to boast, who i^ better 
calculated than Berzelius for the task which- he has undertaken. 


We fully concuj in the statement of the translator, '' that the 
name of Berzelius, as a skilful and patient experimenter, stands 
almost unrivalledand that tlie present essay, although occa¬ 
sionally obscured and perplexed by his peculiar hypotlietical 
notions, ‘‘ amply vindicates his claim to the high reputation he 
has acquired.” 

The use of the blowpipe cannot be more clearly or better 
described tlian in tlie author’s introduction. ’ In the analysis 
of inorganic substeinces, the Use of the blowpipe,” he observ^es, 
is indispen^sable. By means of this instrument, we can subject 
portions of matter, ’too small to be weiglred, to all the trialis 
necessary to demonstrate their nature, and it frequently ^ven 
delects the, presence of .substances not sought for npv expected 
ill the body under exapiination. The facility that it affords for 
discovering the consfituent jiarts of metallic fossils, renders it 
equally indi^iensable for the miner, whow common processes are 
sometimes, singul-arly disturbed by the occurrence of foreign 
substanci^s in the miiiemls he operates on, and whose nature, for 
want of time or skill, he'can but seldom ascertain by sufficiently 
elaborate and delicate chemical experiments, but which tlie ready 
and convenient use .of the blowpipe enables him to develope in a 
few seconds, Tp the mineralogist, this instrument is absolutely 
' iieoessary, as his only resource for immediately ascertaining if 
tha^inference he draws, from external characters, such as form, 
colbur, hardness, be legitimated” ' 

With respect tq his work, Berzelius remarks-, that it is ** a 
system of chemical experiments, made in .the dry way, as it 
used to be called> and almost always on a macroscopic scale, but 
which presents us in an instant w^th a decisive result.” He 
has evidently been at great pains in selecting the specimens upon 
he imerated, having been supplied with them by Hauy, 
.Bqurhon, <^et4e Lauraont, Brohgniart, Brochaiit, and other 
naines Veli-khown to mineralogists of every country. ■ " 

in his jiistorical sketdh^ of the hlowp^e, Berzelius refers 
to Gahn,V)^ho, he assur^ lis, S,ttainedjtp such a-degree of 
skill in its use, that he cbiild detect the pinsence of'substances 
in W bodyj|iy.,it8;d!j^.eans/wh^ had . escaped the,-most c%eful 

analyses, cqnduc^ m tHe moist ** Ihus,” slys Beraelius,^ 
when h^eberg tasked ‘ his opiutqn respiidting the oxide .of 
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columbium, then recently discovered, and of which he sent him 
a small, specimen, Gahii immediatjely found that it contained tin, 
although that metal does not excefcd 1-lOOth of the weight of 
the mineral/; To this he’ adds, that long before the question 
was started, whether the ashes of, vegetables contain copper, 
** k hav:e seen him many times extract, with the blowpipe, from a 
quarter of a sheet of burnt paper, distinct particles of metallfc 
copp^i” 

These facts are worthy of particutinr iio^jce, and they oiler 
great encouragement to those who have hitherto neglected Ihe 
use of the blowpipe, or have rejected it as difficult, to renew their 
attempts. • 

The parts of which the book, or rather the translation, con¬ 
sists, are: The translator\s dedication to Sir H. f)avy ;—his 
preface and a note to the rcaVVir, ex] !aining‘ and rectifying some 
mistakes, induced by Be^^Ad^us^s hypothetical notions of combi- 
isatioii, and his attempt to reconcile the theory of volumes with 
the atomic or corpuscular theory. We have then a sketch of 
Berzelius’s mineralogical arrangeni^nt by the traiiHiator. 'I’his 
is followed by the aoj.bor’s introuticdon, and the remainder, 

^ constituting of course the greater part of tli, worb, is arranged 
'■fuider the following* heads : L'escription of the bl(»W[)ipe, includ¬ 
ing the flask, flame, and Muppprt; the reagents, and their use, 
follow ; aiifl of these a compicto account is given. We have 

then the pyrognostic characters of tfii alkaligs, earths, unci 
metallic oxides,, detfuled: these are* followed by the characters 
of minerals; and the w'ork concludes witli an account of the 
phceiiomena developed by urinary calculi before the blowpipe. 

it is to be observed that Mr. Ohihtren has introduced a very 
nsefi'l Synoptical Table of the principal characters of the pure, 
earths atid metallic oxides before the biowpi^ie. 

It may not, perhaps, be uninteresting to the reader, to have an 
example of the mode in which mineral bodies^re treated in this 
work : we give at hazard : 

Phosphate of iron in bluish transparent crystals, from St. Agnes,^ 
in Cornwall. * 

“ Ahne^ in the matrass, gives a great deal of watSr, intumesces, 
and becomes sprinkled-with grey and red spots. 

“ On charcaatj intumesces, reddens by the lieat, Sind then very 
readily fuses intq a steel-coloured globule', with a metallic lustre-. 
‘‘ 'With borax jmd salt of p/msp/wMS, behaves like Oxide of iron. 
“ With soda, on charcoal, in tlie reducing flame gives 
iron, which are attractable by the1:iiagn^. On platiO^I'qil, there 
is no indication of manganese. 

ffissoljresrfcadily, and by addition of 
metallic iron, in the manner d^pitailed at’ p* 129, !*^ives a fused 
reguius of phosphuret of iron. ^ 

“ AjH the varieties of, phosphate of iron' that 1; have’had an 
ppportumty of exainining, behaVc in the^same jqammer' / , , 



390 of ! finals, [May, 

The mmihcr of reagents is not very great, and they are easily 
profMucd hi a state of puiity: they aic ctubonatc of soda, borax, 
salt of ph</sj)horus, prepared by dissolving togctlier iO* parts of 
miniate ol' ainuionia and 100 parts of crystallized phosphate of 
soda, and ciysialliziug (he solution ; vitriiied horacic acid, nitre, 
gy\>6u«ii, fluor spar, sohition of nitrate of cobalt, tin, iron, bone 
ashei, silica, and oxide of copper. 

Three plates areompany this woik ; two represent the iustni- 
uienls rccounueudod hy t^ie author, and which may be]>rociued 
cither at Messrs, Khights’, in Foster-lane, or Mr. Newman’s, in 
!Lisie-str<‘et. ’I’he other plate it introduced by the traiiblatoi’, 
rejneei'utiug ih’onkc’s, or Newman’s blowjiipe, an account of 
winch has boon very properly introduced, although, we tliiuk, 
it is a very powerful rather than a very useful inslmmeni. ‘ 

Our observations have been hitheito nearly conBiu'd to the 
original viork; but weshould do evc'ii lliat injustireuilhoiit notic¬ 
ing the share which tJie tnuisJator lia^- had in forwarding and 
vJneidatingthe\iewsof Jiisauthor. Mr.tJhildrt^iistoowell known 
to leijuire any encoiinuin from us for th<' zeal which ho hus ma¬ 
nifested in every thingvelathigto cheniical science. His ac«piaiiit- 
fLUce with the,blt)wpi})e has already beeiievlnbited in histrau&la- 
tiouorthe foiiith*M>luuieof Theiiaid's (Jlieimstry; but hotli on tlj*’* 
«nd the present occasion, wc imjst consider liiiu rather a-i the 
ilJur>tj»itor tliaii tlie mere translator. • 

In our opinion, he lia^ must pvopcily rejected IJerrelius’s signs 
ntid formuhe; and couiuetcd us they an with their uuthor’ii 
peculiar views of atomic composition, wetlmik. with Mr. t’hil- 
dren, ‘‘that they are rather calculated to jierplex than lacilitale 
our jirogiess.” That the, reader, bon ever, may not love the 
anfonnution they are mtend^>d to convey, Mr. (''hihlreii has sub- 
jimied in notes, the compounds they respectively indicale in 
Vuunnon kngiuige. The least useful part of.the translatoi’s 
laliourhas, we thivk, heeA the introduction of a sketch of IJer- 
zeli us’smineralogicai arrangement. It will, how ever, probably have 
its us(' by deterijng others from hastily following him in similar 
aitmnplK. \^'ho, ior example, is likely (in lliis country at least) 
to ilescrihc a garnet as ubi^Uicote qf'pioiotide of ironyf>ilicult' of 
jH'o/oJt ide tf iH(Oi^aiiei)Cf mtd sificate of aJumim i 

Notwitlistandiug this last remark^ wo beg most earnestly to 
recommend tin* work to our readers; and to offer both to the 
author and translator our best tliauks fur the benefit which they 
Jiajy bestowed both on ebomicul and aiiueralogical science. 



1822.] . Fro^edings of FhUosophkal Sockties. 


391 


ARTICLE^iXIV. 

Proceedings of PMlosojdikal Sockihs. 

' ' ' ' ' 

ROYAL SOCIETY. 

March 28.—On the Anatomy of Whales. By W. Scorcsby, 
Esq. '-’V • . * 

ApvU IB .—On the Changes that luwo tSken Place iu the 
Declination of‘gome of the pitncipal Fixed Stars. • Bv John 
Pond, Esq. , . 

Extract of a Better from CapL Sabine to the President. 

Scfme Obser^tions on the Buffy Coat,of the Blood, 

April 25.—On the Nerves. By Charles Bell, Esq. 


Article 'V. 

''OIEMTIKIC TN'TRLLIGEN 'E, A.SJ) NOTICES'OF SUB.IECTS 
CONNECT EX) Vi'lTlI SCIENCE. 

I, Arrw Rpoi. 

Indian arrow root grows wild in every‘|iart of, the island of St. 
Michael. At present, it is almost entirely neglected by the natives, 
but some of the foreign families prepare small quantities of it for their 
private use. The root iu its natural state is extremely acrid to the 
taste, and if chewed, produces a'profuse salivation; when applied to the 
skin for some time, it produces heat* reAidss, and pain. The prepa- 
j'ation consists in separating the fecula by careful Snd rejmated washings 
■after the root has been grated; but the effects produced by handling 
the root, are so unpleasant, that persons Am witlWifficulty he hired to 
conduct the necessary operations,—(Dr. Webster’s Description of the 
Island of St, Michael.) . 

11. Seeds of, the Croton Tiglium. 

It appears, from the gxperiments of Dr. Nimmo, tfiat these seeds 
wdilch yield the very actiTC oil of croton, lately introduced as a pur¬ 
gative, consist of, „ 

Acridma(.ter soluble in alcohol,,... 27'5 
Fixed oil aaluble in oil of turpentine. 32*5 
Farinaceous matter iiisi^uble In both. 40 . 

„ • 1000 

Digesting sulpituric ether ilpon^: 100 farts of the bruised seeds, 
throwing the, whole upon a filter, covering it closely during the pro-, 
cess of filtration^ and washing the jresidi^um with a sufficient quantity 
of ether, it was found to weigh,4i^ l^rt%. 60 harimg been dissolvea. 
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By this procefis, fronj 300 grains of the seeds, from which, if J02 
grains are deducted for the shells, there arc left 198 grains of the 
kernels, there were obtained upwards of two drams, by measure, of 
an oil which possessed all the qualities, as to taste and medicinal 
efficacy, which the purchased oil contained.—(Journal of Science, 
Literature, and the .Arts.) 

JIl, Specific Gravities. 

The following specific jtravities have b'3»in taken by M,M. Roger 
and Dumas, with great accuracy. 


^ £9pctiiic U'ravuj* 

Ice„. 0'9,TO 

Silica. 2-650 

Boracic acid. 1 -830 

Arbeni<>i > acid. 3-698 

Prolo\ide of cojiper. 5-719 

Oxide of hibiuulh. 8-419 

Oxide of lead. <S*010 

l\roxulc of mercury. M*29 

Caubticliine.. 3-08 

Carbonate of lime. 9-717 

Anhydrous sulphate of lime .... 9*960 

Crj d feulphate of hme.... 9-392 

Alumina. 1 900 

Nepheiino... 1. 3 970 

Sulphur. 9 086 


(Edin. J’hil. Journal) 

1 

IV. I'ifftcl of Ileal ou the tolourutg Matter of the Jtuhtf. 

In .sahjecling rubies to high degrees of heat, Dr. Brewster oh- 
served a veiy .siugular cfledl produced during their cooling At a 
high teuiperalure the red ndiV becomes green: as the cooling ad- 
vanccs, thit. groeu tint gradually fades, and becomes brown, and ilu 
redness of this brown tuU gradually increases till the mineral has le- 
cov(‘red its piimitu ' brilliahl red colour. A green ruby suficred no 
change from lit at; and a bluish ^reon sapphire became much paler at 
a high heat, but resumed its origmal colour by cooling.—(Edin. Phil, 
Journal.) ' 

r V. Large Jlwnan C^h nlm. 

The Reverend J. Cumraing, Professor of Chemistry, at (’ainbridge, 
has lately given an account to the Philosophical Society, of a calcu¬ 
lus in the possession of Trinity College, which weighs 39 ounces j 
its specific gravity is 1*756, and it measures 15| inches in ciicum- 
fereuce. its nucleus is litliic j to this succeeds a considerable portion 
of the o;caKvte of lime variety, followed by layers of the triple crys¬ 
tals, covewd by a thick coating of litluc, which is occasionally broken 
by n layer of the triple cr^^tals, and the external surface is princi-. 
pally composed of the fuslole calculus. Professor Cumwing notices 
also a cafcuUw composed of vegetable matter and tlie phosphates 
found in the intestines of a hoise, which weighs 64 ounces, and 
measure* 37 Inches in ciicumference. 
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VI. Aneniuretted Hydrogen (Has. 

]M. Serrulas proposes the following mclUod of preparing tliis gas. 
A mixture is to be made of two parts of antimony, two part^ of bi- 
tartratc of potash, and one part of aiseuioub acid, tliuy arc to be 
well triturated together in a mortar, and heated strongly for two hours 
in a close crucible. The alloy which results, when in eoutiiet witli 
water, produces hydrogen gas, saturated with arsenic, and it may*be 
Ijrcserved for any length,of time in closo vessels: to obtain the gas, 
about 150 grains, reduced to coarse powtlcr^ are to be ])ut quit kly 
under a jar lilled with water, and^ inverted in a glass basiji coutaiuiug 
wafer. Many cubic inches of arscniureiled hydrogen gas will be ob¬ 
tained in a few mirutes.—-(Journal de Vhysique.) * 

• VII. Analysis 0 / the floats 0 / Black IMlehoie, 

M. M. Feneulle and Capnm have lately analysed the roots of 
black hellebore. The products whlft obtained were1. A \ o~ 
latih* oil; 2. A fatty matter; Jk A r.,'-mi)us matter; 4-. Wax; .*>. A 
volatile acid; (j. A bitter principle ; 7 Afuciis; tt. Alumina: <>, (ial- 
latc of potash, and aciduloits gallntc of lime; 10. A salt, with an 
ammonincal base. 

VTII, IJcavy Spai. 

Stromeyerhas published an analysis of tin ueasy s*par of Niilfield, 
in Siurcv, iioin w'hieh it appears, iliat it contains no sulphate of 
j.T.oiitiaiii and further, that the^tfoportions of the cartii and acid aro 
nearly the same as in the artilicl *.1 sulphate of barytes. Tlu'< latter 
fact, tStronIeyer remarks, is of !nipoi*^ait*'(|, from Us showing that the 
natuial combinations of bodies are coft^iiluted aceorditig to the same 
fxM d proportions as fliosc which aic formed artifiejally,—(lildm IMiil. 
Journal.) 

It lias burely been long known that, the eornposilion of avllticial 
.sulphates, cjibonates, <%c. is similar to^he naturvil,—-AV, 

IX. Slide of Alpunch.* 

M, ilnpp, a'skilful engineei, of \Virlemberg, constructed some 
jears ago a slide for the purpose of conveying fir (tees from the forest 
of Mont Pilate, near Lucerne, into the lake o( that name. The 
distance which they had to bo conveyed is about lf6,('{‘(> fi'Ct. The 
medium height of the forest is about 2.5t)0 feet. *^rhr horizontal 
distance, wdien reduced to English measure, i.« about»cight niiics. 'fhe 
declivity is one foot in 17'CJi; the medium angle of elevation 
3'^ 14^ ‘JtVk This declivity, though so moderate* on the w hole, is in 
many places very rapid ; at the beginning of the inclination it is about, 
one-fourth of a right angle, or about 22'* 30^ in many x>laces it is 20’, 
but no where greater than 22° 

Along this line the trees dcsegnd, in a sort of troigih, built in a 
ciadle form, and extending from the forc.st to the edge of tliT* lake, 
'ITiree trees squared and laid side by side form the bottom of the 
trough; the tree in the middle having its surface hollowed, so Uiat u 
rill of water, received from distance to distance over the side of the 
trough, may be conveyed along the* bottom and preserve it moist. 
The trees which descend by tins ctnveyanee are spruce firs, vpiy 
straight, and of great size. All their bsanches are lopped off; they 
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are stripped of flbe bark, and the surface iwade, of course,i;oterably 
smooth. The tree is launched witlr the root foremost into the steep 
part of the trough, and fti a fev^fsecondsacquires feuch ayelocitj as 
enables it to reach t]^Jake in the, short-'Space of six rtninutes. The^ 
late P^’ofessor Playfahr, from whose works this notice is taken, saw 
five trees come down; the greatest of them was a spruce fir a hun¬ 
dred feet long, four feet ' in diametei* at thojower end, and one foot 
at the Upper. The slide, crosses in, its, way tliree grea*’, ravines, 
one at the height of 64 feet,^,anotber at the height'of 103, and the 
third, where it goes alpng ^e face of a rock, at that of ,157,; two 
places it is conveyed under ground. , . 

'*' X.‘ Breparafhn of Sulphuret (f Mercury, 

Dr. Taddei recommends the following process for the preparation of 
this substance, as being one which effijcts the combination immediately, 
and in a more perfect inaimer than that generally employed. Put one 
part of sulphuret of potash into a mortar, with three or four parts of 
mercury;,triturate together, addingalittle water by degrees, until the 
whole is reduced to a homogeneous black paste ; then add flowers of 
sulphur, in equal quantity ,t» the inercury employed, and mix the 
whole by a short trituration.*' Then wasli the sulphuret- with repeated 
portions of water till all the alcaline sulphuret is removed. The sul¬ 
phuret thus prepared is not of the black colour of that obtained by 
aimple .trituration. 'Dr. Taddei says^ that the addition of a little sui- 
phuret of potash to the mixture of sulphur and inercury, does not 
tender a long trituration unnecessary, hut tliat, proceeding 'as above, 
the substance is preparcdinstantly.—(Giornale di Pisica, v, iv, p. 12.) 


Aji'ncLE XVI. 

NEW SCIENTIFIC BOOKS 

*■ 

' A»ST PUnUSHaU. 

The Use of theBlowpipe, in Chemical Analyses, and in the Exami- 
ifiatioo of Minerals. By J. J. Berzelius, Member of the Academy of 
Stockholm, &c, ‘dre, and translated from the French of M. Fresnel, by 
J.U. Children, FPS. L. andfe FLS* &c. &c. With a Sketch of Ber¬ 
zelius’s System of Mineralogy ; a Synoptic Table of -the principal 
Characters of the Pure Earths.and M,etaUic Oxides before the Blow- 
jpipe.; and numerous Notes and Additions by the Translator. Wijh 
Three Plates. 8vo, I2s. 

Conversations on Mine^alo^^ Wiiti I’lates, eagmved by Mr,, and 
Miss Lowry Aom Original Drawngs, comprising upwmds of 400 
of ti^linei^ds, including 12 b^utiJOuily-coloured Specimens. 
2 viols. 12nm. .Hr, Boards. * 

An Inquiry into ^dse Opinidn^ AntdeJnt and Mddem; on Life' and 
Orgamz&^B, 1^ dohn Baj*icky, MD. 8vo. 14*. 

An Epitome .of Him^maceulir^ Chediiatry;, whereby the Art of pre- 
scribmg sdBBlBfsi®ca% may be By Rees.'Price, MB 

Stum - v, 
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A Csmparatiye View of the Mineral and Mosai4l Geoloev. Bv 
Granville Penn, Tplsq. 8vo. 

A Treatise pn Apoplexy. By Jolin Cooke, MD,. 

, The Principles of Medicine., By E. D. Hamilton, 8vo. 9s. 

A Natural History of the Crinoi^ea, orXily-shaped Animals,. Bv 
J. S. Miller. 4'to, 2?. 12s. 6rf.,, ^ ^ 

Zoological Researches In the Island otTava, &c. &c. with Plgures- 
of Native Quadrupeds and Birds, By T. Hprsfield, MD. &c. No. I. 
Royal 4to. ll. lls. Qd, each. To he completed in Eight Numbers, . 

Remarks upon Morbu6*Oryze.u& By*R, Tytler, MD. MAS. In 
Two Parts. 8vo. 8s. , ‘ ;■ 

The Works of John Playfair, Eteq. late Professor of Natural Ilistoiy 
in the University of Edinburgh; with a ‘Memoir of the Author. 
4 Vols. 8vo. 2^, 12s. Qd. 


Article XVII. ' 

• NEW PATENTS. 

W. Ravenscroft, of Serle-street, Lin. oln’s-inn, perukc-raaker, for a 
forensic wig, tte cuiis whereof are constructed ovi a principle super¬ 
sede the necessity of frizzing, '‘urling, or using Ivird* pomatum, and 
for forming the curfs in a way not to be uncurled; and also for the 
tails of the wig not to require ‘tving in dreslfing; and, further, ther^' 
impossibility of any person untying them.—Jan. 14. 

D. Loescham, Newman-street, Oxfurd-stroet, and J, Allwright, ’ 
Little Newport-»street> for an iraprowd Keyed musical instrument. 
Communicated to hinrby a foreigner.—Jan, 14. 

A. Gordon, London, and D. Gordon, Edinbuigh, Esqrs. for ira- 
proveraents and additions in the construction of iamjis, anil of compo¬ 
sitions and materials to be burned in the larnps, and which may also 
be burned in other lamps,—-Jan. 14, * , 

D. Gordon, Edinburgh, Esq. for improvements and additions to 
steam-packets, atd other vessels; par| of which improvements are 
applicable to other naval and marine purposes.—Jan, 14. 

,A. Applegatli, Duke-street, Lambeth, for improvements in printing 
machines.—Jan, 14. 

J. Hague, Great Pearl-street, Spitalfields, for a mefhod of making 
metallic pipes, tubes, or cylmders, bfjr the application and arrange¬ 
ment in the apparatus of certain machinery, and raecdiamcal powers.—- 
Jau. 29. , 

Sir W. Congr^ye, 'Bart.'; for improved methods of rauitiplybg fac¬ 
simile impressions to any extent;—Jan. 29. 

P. Ewartj.Mapiehester; foranew. method of making coficr-dams.— 
Jmi. 29. < , ' ^ 

R? Bi)l,,Newroan-streef; for ah improved raetimd of maadfacturing 
metallic tubes, cylinders^ ,cones, or of other forms,^ adapted to dhe 
construction of^^iwts, yards, booms, bowsprits, casks, &c,.—Eeb. 5,. 

F, L. Talton, New Bond-street;-for, an ^^ronomical instrument or 
watch^,iby which the ttme.pf the, day^ the progrels of the i^estial 
Bodies^ as wellas carriage^ hoips, jOr other ampal^.may Be cm*'‘ 
rectiy ascertained^ Famy communicated, tp Mm by a formgn^.i^ 
•Feb. 9. 
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^ Articx^ XVIII. 

A^ro«mical. M^netical,„^ mcon,logical Ohervalious. 
15 y Col. Beaufoy, F.R.S. 

Si - JBushe^ ti&uthy near Sfanmore, 

Latitude Sio 37' 44-3" NSrt h. I^u^ tude T^^est in time 1' 20-93" 

i -^^^^onomicai Observations. ‘ 

Hatch 2* Emersion 'of Jupiter’s first C 7>' 12' 97// ivr >n- -ir. 

satellite . «rst ^ 7 12 27 ' Mean Time at Eusher- 

... . . < ^ *3 48 Mean Time at Greenwich. 

Magmticil Ohervatiom, 1822 . - Variation West. 
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Hour. I Variation. 
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I 

1 

1 

1 

1 

f 


so 

SO 

38 

34 

30 

SO 

30 
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1 

1 

'I 
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1 

J 

I 

1 

1 

1 

1 

1 


30 

40 

25 

26 
25 
25 
16 
25 
25 
25 
27 
35 
25 
30 
25 


27 
34 

28 
45 
SO 


240 g-j-i 
24 40 

24 37 
24 36 
24 37 
24 38 
24 36 


46" 

40 

IS 

51 

08 

05 

55 
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24 85 
24 34 
24 36 
24 38 
24 36 
24 36 
24 36 
24 35 
24 36 
24 35 
24 36 
24 sr 

24 35 
24 36 
24 35 


43 

20 

17 

11 

30 

22 

47 

24 

58 

.07 

02 

55 

09 

49 

M 


1 39 


24 38 
24 35 
24 36 
24 35 
24 35 


15 

26 

13 

46 

26 


24 36 36 


6i‘ 05' 
6 15 
6 25 
6 18 
6 20 
6 20 
6 25 

6 ' 25 
6 13 
6 20 
6 27 
6 SO 


8 20 


24° 32' 12" 
24 31 SO 
24 27 42 
24 25 .88 
24 28 48 
24 28 39 
24 2t 29 

24 30 20 
24 28 58 
24 28 14 
24 27. 54 
24 27'' 33 


24 , 28 45 
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. Time. 
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Six’s. 
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f 

Mom. ■ 

29-786 
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-■. SSE ' 
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Fine 


A 

Noon.. 

29-736 

45 

56 ' 

wsw 
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Very fine 

VS2° 

46-5 

1 

Even. ■ 




^ 1 


— 

J 


( 

Mom-- 

99-811 

43 

71 

ssw 

1 

1 

Sm. rain 

) 


**' ^ 

Noon. - 

99*819 

51 

61 

, SSW ' 

Eresli 

Cloudy 

>36 

52 

t 

Even.. 



— 

_ 

f—» 


J 


f 

Morn.. 

29-814 

43 

85 

sw 

Fresb • 

Fog 



s< 

Noon. • 

99^80 

•54- . 

55 

SSW 

Fresb 

Very fine 

>40 

64 

• 1 

Even.. 


■ll 

— 

— ‘ 


— 

j 


f 

Mom. 

29-614 

Mm 

80 

SSW 

Fresb . , 

Cloudy 



A 
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29-525 


62 
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V. fr^sh 

Fine 

>39 

53 

\ 

Even.. 

— 

■n 





J 



Morn. • 

29-482 

45 

75 

w 

5Ioderate 

Cloudy 



5-J 

Noon - • 

29-605 

49 

54 

wsw 

f. frf4.Ii 

Fine 

>42 

56 


Even • • 


_ 


— 



j 


f 

Mom.. 

29-026 

51 

84 

Lsw ) If 

Hard 

$m. rail] 

1 


6-j 

Noon-. 

29-067 

52 

65 

Wn, S- 

Hard 

Cloudy 

>4^ 

52-5 


Even. ■ 



— 

— 

, - 

— 

j 


f 

Morn.. 

29-100 

41 

65 

• w 

V. fresh 

Cl^ar 

1 



Noon- 

28-93^ 

43 

64 

WN\r 

Very hard 

Showery 

>39-5 

-48-5 

l 

Even • - 


— 



_ 


j 


f 

> 

29-168 

37 

68 * 

_WbyS 

V. fresh 

Cloudy 


47^ 

si 

Noon- - 

98-8S2 

47 

66 
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Showery 

>35 

1 

Even. - 

MM. 

— 


— 


, *— 

) 


r 

Mom- - 

29-177 

40 

64 

w \ 
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Very fine 



A 

Noon- • 

29-220 


78 ' 

stf 
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>38-3 

60*5 

1 

Even • - 




— 


— 
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f 
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29-110 

50 

76 

sw 
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Showery 

1 
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Noon - • 

29*087 

65 

53 

w 
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>46 

56 

1 
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„ 


— 


— 
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f 
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29-288 

41 

58 

W4 
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29-429 

44 

52 
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>36 

46 

1 
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r 
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29-^81 

37 

59 
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i7 

53 
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1 
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— 
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f 
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29*718 

39 

0.3 
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1 
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5u 

48 
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Fiijp 
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54 

( 
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— 

— 
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f 
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69 
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u) 
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54 

66 

: sw 
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>43 

54^7 

1 
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'- 

— 


— 
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i 
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29*735 

44 ■ 

52 
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Cleir 
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58 

47 
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5.5 

\ 

Even.. 
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29*713 

47 

86 

-m by S 
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Fog~. 

3 

f' 
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53 

60 

,ssw 
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CIt)Ud¥ 
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— 

— 
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49 

70 
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ni 

Noon.. 

29-765 

50 

72 
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>47 

52 

1 

V. 
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— 

_i 

• —. 


—* 



r 
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29-770 

45 

65 
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• 
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57 

W 
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Cloudy 

>45 
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■’ ' I 

lEven .i 
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j6 

59 

W 
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1 
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f 
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76 

Sir 
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Cloudv 

1 
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SJ 
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Voc’ti itc. 

(J udy 

>19 J 

>6 > 

( 


29 790 

9> 

65 
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J 
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4s 

n 
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) 


‘M 
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51 
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1 mt 

>4; 

5 

} 
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52 

61 
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1 


f 

Hmn 

29 Sll 

4H 
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V tush 
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52 

>1 

\V 

\ tush 

1 me 
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« 

1 

1 MU 
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ol 

55 

M” 
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1 me 

) 


( 

Morn 

9 7 19 

39 

72 

M 

IrtJi 

lo 

) 



Nwm 

>9 (til 

»7 

15 

SM 

J Hsh 

) IOC 

( « 

GO^ 

1 

Lvo 

^9 J9J 

;0 

56 

SM’’ 
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f 
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In 

O 

W SM 

i ^sh 
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J 
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iS 

5; 
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) usb 
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1 
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li 

51 
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) 


4 
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9 2S« 

iO 

<»S 

SM bj W 

\ lusn 

i lui U 
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Noon 

29 21S 

12 

68 

vV 

' i^t^b 

K on 

n* 

J J 

( 

J^M.n . 

29 6^3 

12 

6> 

\\ NM 

1 '•tsb 
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( 
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29 oN 

a 

lO 
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( ]0U(1> 
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_ 
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1 
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_ 

. 
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9 

ro 

SM S> S 
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JO 
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W 

( 

L\ii l2y()¥» 

M 

62 

SSM 
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( h ii 
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{ 
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52 
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SSM 

Modu itt 

IlIK 
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N wn 
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>5 

51 
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,1 iisli 

1 me 

( 13 
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1 

I \iii 
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>6 

57 

W hy ^ 
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29 907 

17 
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W 
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15 
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Im 
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51 
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lush 

1 me 
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1 
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29 IH9 

19 
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Me.W 
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49 

CO 

W 

bfju lUv 
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Uo 
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19 

60 
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4 
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S9 

61 

NNir 
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4? 

5; 
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1> 
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METEOROLOGICAL TABLE. 
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Od Mon. 
March J 

2 
Ct ! 
■^1 
4 : 

5 

G 

7 

S 


Wind. 


s 

s 

s 

N 

S 

s 


BAKOJHETUSn. 

Max. 1 Min. 


.9!S 

lOjS 

11 In 

lals 

13jS 

14 

15 

16 

17 

18 

m 

20 

21 
22 

23 

24 
25; 

26 \ 

27 

28 
29i 

30 

31 


Var. !30*36'30*i.0 
W,30'38 30*36 
WjSo 38 30*10 
Wj3O*J9|30-07 
WiaO-O?' 'i9>65 

^ |2(2*75! 29*56 
Wi29*78 
W |29 85 

w 29*90 




N 


S 

s 

N 

N 

N 


W 

w 

E 

W 

r 

w 

w 

Wi 


wi, 

w; 


w 

N W 
W 

w 

w 
w 

■W 

w 

Wi 

w 

N 


3()'45 

30*45 

3o*ar8 

30*29 

30*29 

30*33 

30*33 

30*42 

30*35 

30*35 

130*36 

30*39 

30-28 

29*86 

30.13 

30*28; 

30*2SI 


‘29*5{>i 

2972 

29*85 

29*90 

30*28 

30*04 

.;o*04 

30*25 

30*25’ 

30*30 

30*32; 

30*32 

30*31 

30*35 

30,28 

29*70 

29*28 
29'84, 
30*13 
30*04 


[30*45j30*01 
30*45 29*77 
[30*39 29*58 


30*45 


30*45 


30*39 


29*28 


Therm 

Max. 

OMJSTF,R. 

Min. 

Evap. 

llain. 

DanielTs hyg, 
at noon. 

50 

29 



, 14° 

57 

32 

— 


13 

58 

28 

—. 


58 

‘^9 

— 

Ji 

s6 

55 

43 

— ' 

02 

20 

55 

41 . 

. - 

10 

■ 2 

55 

34 

5a 

*11 

4 

48 

39 

— 

41 

3 


■ 47 

— 

05 

2 

55 

35 

—- 

27 


48 

291 

— 

18 

50' 

•31 

—■ 


16 

55 

.39 

—• 


22 

60 

31 

63 

1 05 

' 3 

53 

07 




57 

50 


01 

10 

54 

V 


•06 


. 57 

40 

tMMMM 


. 9 

62 

50 



3 

57 

41 



3 

60 

39 

49 


8 

57 

37 

— 


17 

6’6‘ 

44 

— 


23 

53 

36 




54 

34 


23 

, 8 

54 

46 



60 

40 

57 


10 

f2 

46 



18 

62 

46 



20 

58 , 

33 


la 

. n 

48 

32 

48 


•72 

29 

2*65 

1;6q 

■ 


^1*® observations in each Itne'of the table to 'ft period of twcnty-ftitit houriL 
beginning 9 A. flf. on the day indicated in the ifirst,column; A dash denotes tKaS 
the result is included m the next Mtowing obscsrvatic?^ 
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REMARKS. 


Thud Monlh-^l Hoar fto.t fine 9‘rinc ,1. Hodi ftost: fine. 4 J)ut<* 
<>. (loiwly: very boisteioij‘> rugbt, 6, 1 Showtry H Rainy. 9 X>ri/al\ 
R). M'lndy: rainy. II, 12 Imt H Ctnommlm, 14 Dnz/ly Fi I n< 
16 Eiizrling. 17. tloudy IS I me an itjnis litmis scin in Uic uaJ^hw ntai 
Jlroinlty in the cvonuig 10—as Tme 21. (loudy 25 R1U13 9f>. ( 

27 I UK. 2H Jm, <ml \m naim. Vtrroeuitiufus and Cino\iiutu‘> tltnn» llu 
whole ol llu tby. VO. lint 90. Rainy, 31. Wim’v ihmdy. 


REBUjUTa. 


Winds N, 2, be, ♦, hW, 15, 6, NW, 0, Vai. 1. 


Baxoinetei. Mean height 

Toi the month. 30 120 inehc 

Vor ihe lansr paiod, ending tne ISth.30*21J 


1 01 13 days, ending tlic 6th (moon north)..>0 32S 

Toi 15 days, ending die 20th Onoon eouth). ‘,0*(l*>5 


Thcmiometcri Mt m hught 

>or the month... ...47*338° 

For the lunar pDiaod... 44*03^ 

For 30 days die &un in Fibtes.*. 45*100 

Evaporation........ 2*65 in. 

Ram. ... ... ... ... ....... ........ . 1*60' 


LitiOintotHf SltaifiHd^ JFouith Months 90, 1899. 


R. HOWAm 











ANNALS 


or 


PHILOSOPHY. 


JUNE, 1822 . 


Akticle I- 

Accmtuf of a VoL'mtk. Umplion in Jcdattd 
* JBy Hr. Forchhan»>tM*r. 

(To the Editor of the Avnlth of Vhiiosnphy,') 

MR, 

Till? very low state of the barometai throughout a gre.il part 
of Europe m the months of Decembejr and January, although not 
immediately ollowed by any eruption of th*e volciuioes in Italy, 
excited appiohcftsions of violent volcanic phen-uneiui in Iceland; 
and ill the month of March, letters wfire recdvoil in Copenhagen 
from which the following account is drawn up. 

In the beginning of *he month of September, the frost Viegaii 
*»ii the east coast, and on the east pait of the north coast of 
Iceland, with a violence that was quite nnexpt^-ted after the 
expciieme of the precttling years. An amayiug quantity of 
snow fell, and the Greenland ice surrounded the whole east and 
north coast accompanied as usual by contiuu<il snow mid fro.st 
It was remarkable that the fine weather <5ontiuued on the* south 
coast of the island till the bogimiing of Noycrabei, the lowc'-t 
state of the thermometer at Na'ssjncar Keikiavjg, b5ii g oretJu 
23d ami 24th of September = 41° ^alir. On the lUth ol 0« i. 
it suddenly fell to 23° Fahr. which lasted, howt vei, only tor one 
day, aiid’before and after that lime the tcmpeiatmt* ot tboatm«>- 
spherc was constantly above the freezing ])oui<, until on Ibt Isl. 
of November, when constant trost began. 

'fhe island, though frequently alaimad by cartlupiakeM. had 
Experienced no volcanic eruption since that famous om ot 1783 

. New Sei'ies^ \ o r- 11 r r* 
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and 1784 from the Skaptaa-Johkul, which destroyed such a great 
part pf the cultivated lands, except somp small eruptions which 
were said to have token place iu the interior, far from the inha¬ 
bited part of the island, and which passed away without attracting 
further notice, when in December, 1821, a new crater was suddenly 
formed; on the Eyafjeld-Jpkkui, a mountain of which, among the 
numerous volcanic eruptions, paly a single one is mentioned, in 
'the year 1612, when a gteat part, of the ice of the mountain 
burst, and was thrown into the .sea. 

The Eyafjeld-Jokkul(known among sailors under the name of 
Cape Hekla) is the highest of all the mountains in Iceland ; and, 
according to the last measurements, is 5666 feet high. It is the 
southernmost of the chain of mountains in w'hich the dreadful 
eruptions in the middle of the last century took place, and at 
about equal distances horn the IColla and Hekla. From 1024 to 
1766, 24'eruptions are recorded to have occurred. That part of 
the mountain, where the crater w'as formed borders two sides 
the cultivated land, which belongs to the hundred (Syssel) of 
Rangurvalla, in the south part of the island. 

The following, account is au extract of a letter from M. Bry- 
niulo Sivertsen, Minister at Holt, in Eiafields-boigden, to the 
Bishop of Iceland, M. Vidalin v—** The real crater is about 
five nules from my house at Hoh'. The fire made its way sud¬ 
denly by throwing ofi' the thick mass of ice which scarcely ever 
melts, and of which, oiie mass, 18 feet high, and 20 fathoms in 
oircumfer^ce, feh to^frards tiie. north, and, therefore, fortunately 
not over the viUage. At the same time, a number of stones of 
dijBTerent sizes slipped down the mountain accompanied bv a 
noise like thunder; no real earthq^uake, however, was ^elt. 
After this a prodigiously nigh column of aflame rose , from the 
crater which illumined ftie whole country roupd so completely, 
that the people in • tlm house at Holt could see as perfectly at 
niglit,as in the day time. At the same time much ashes, stones, 
gravel, and large halftmelted pieces of the rock, were thrown 
about, some Of which amouhted to the u^eightof 60 pounds. In 
the following days, and until the new year commenced, a great 
quantity of fine powder of pumice fell iuthe surrounding country 
according to the direction of the wind, so that,a thick bed of it 
covered the fields. It .resembled the fiiUing of snow, and pene¬ 
trated through all openings into the houses, where it exhaled an 
unpleasant smell of sulphur. .The eyes suffered extremely by this 
dust. At'Christmas, a violent storm from tlie South, raged; it 
rained hard, which produced the good effect gf blowing and 
washing away tiie ashes from the fields, so that they will do but 
little harm. We think oumeives extremely fortunate that so 
friglftfpl a revolution in our immediate.neighbourhood has pro¬ 
duced no bad effects eithef on me® or ,#nimal^”, 

Another extract of ajietter from M, Terve Johansen,* the Pro¬ 
vost at Breidebolstad, about 18^^ miles to the west of the volca- 
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noes, dated the 1st of Pebrimiy, 1822, gives the followitig ad¬ 
ditions:—“We still see the coluam of fire of the ^^olcano 
shining with the same clearness as in the beginning, without, 
however, throwing lava into^the inhabited pan of the island. 
The ashes are greyish-white, have a sulphurous taste, and it is 
reported that they burn with flame when thrown into the fire. 
The ice of the Jokkul twice brokfo, and an eye-witness has 
assured me that some of the pieces were three times as high as 
himself, and of many fathoms in circumference. Among the 
numerous Jhalf-melted stones, 5ae has been found thrown to the 
distance of about five niiles from the crater. We have had no 
accounts of the bad effects of this eruption either on men or 
animals. The thick mass of ashes spread over the laud of 
Vester Eyafield and Oster Lando-, whicli began to occasion 
diseases among the slieep, has been blown away by a heavy 
storm, and since that time the wind has carried the ashes from 
the volcano into, the uninhabited mountains; the diseases among 
the sheep soon disappeared.” 

The third account is from M, Steingrim .Tohnson, Provost at 
Rangarvalla and Vestmami esysscl, and written from Odde, 
about 30 to 35 mifes to the W. of the volcano, dated Dec, 19, 
1821. 

“ On Wednesday, Dec. 19, twilight, and later in the even¬ 
ing, a reddish light appeared on the which was the more 
surprising, as it was clear. • 

Dec. 20,—At one*o’olock in the afternoon, a number of rather 
shining clouds was seen collected about the top of the mountain 
above Eyafjeld-Jokkul, ESEfromOddtj j the clouds soon changed 
into a high column of smoke incresiBing in thickness and dark¬ 
ness. Though the weather was clear arid dalm, the smoke was 
carried to the south’; at sunset, the eruption seemed to cease, 
but the smoke soon rose again, and even *tnore violently than 
before. When it was dark, we cleariy saw the moving and 
and sparkling flame ; from which we concluded that the eruption 
must be violent. Afterwards we heard that it was on the east or 
south side of the Vcsteqokkul, near Hudnasten, ahd opposite to 
the farmhouse of Skaale, in the parish of Holt. 

Dec. 21-—There was a violent storm, and the fire was observed 
varying in intensity; clouds of smoke,rose with great violence. 
They remained on the mountain, and to the west Of the Jokkul, 
whose White hrilliant colour was now destroyed by the shower 
of a^ies. • 

Dec. 22.—-The same phenomena^ tho clouds increased, and 
spread all over the sky, principally towards the south. 

Dec. 23.—The same, smolie. '.Tn Hvdls-Reppen, and in this 
parish, the people believed that they saw the falling of ashes 
which came from the north-east. Afterwards we were told that a 
.great quantity of them had fallen that night, and before, ia the 
'mages that were nearest to the volcano,' ■ 

2n9. * 
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Dec. 24, clouds of smoke remained on the same 

' place, and in the samfe'dk-ection, as bcffoi'e^ now and then the- 
lire was observed on ihe place of the first er option. 

Dec. 26, 27.—Heavy storm from nhrth-i-east; the clouds of 
smoke pn the,i^me place. ; 

Dec'. 26.— weather began-to get more calm; it schemed as 
if the column of clouds waif divided into t,wo, which took different 
directions by different currents Of Wind. 

Dec. 29.—Weather calm and pleasant. The clouds of smoke 
moved towards the north and east’ over the ice mountains. Late 
in the evening a mild rain. 

• During this whole time, the cold was moderate, not exceeding 
25® Fahrenheit, and sometimes it was 4® above the freezing point. 
It is reported that the water of the river which falls into tlie 

---^ and in the other rivers that come from the Jokkul 

4md the surrounding mountains, had increased considerably dur¬ 
ing the first days of the eruption. In-the vicini,^ of the volcano 
a constant rumbling noise was heard, now and infen accompanied 
by a dreadful crash, as if the whole immense masses of stone and 
ice were going to fall together. The greater part of the ashes 
was fortunately carried towards the north, * into uninhabited 
mountains and heaths, .where also a great quantity of pumice 
hasfaUen." - " . 

In another letter from the same Provost, dated Feb. 23, it is 
said, ** The clouds of smoks? have not yet disappeared, and to¬ 
day they are increased. No ashes, however/have been observed 
during a long time, and the Jokkul has resumed its shining white 
colour, so that the rain and wind must have removed the ashes. 
The sriioke greatly fesemVles the' steam rising from boiling 
water, and certainly* owes its origin to the fire below. Some 
imagine they have observed that the Jokkul has decreased, and 
is now lower neai*'the c/ater, which certainly must now be 
larger,than before, tlni column of clouds increasing in circumfe- 
.rence. So it appears at least fro«i this side from N. to S.; but 
whether the same has taken place in ^e other direction, from E. 

. to \V. I am ndt able to say. It has been reported that to the 
E. two other volcanoes have had eruptions, tlie mountains Katla 
and Oraefa Jokkul, but nothing is known about it. Since the 
eruption, the weather has become worse, owing to its unparal- 
. leled variableness, storms, and afterwards cold, and a great 
quantity of snow.” 

Dr, Thoristeinson, in a letter‘to Prof. Oersted, gives the follow¬ 
ing additions:—Since the 1st of January, the violence of the 
eruption lias been decreasing. Though the town of Reikiavig*^ 
is about 74 miles from,the volcano, the flame was observed there 
several times at night, when the weather was clear. People 
that recollect the eruptions of 1766 and 1783 think this trying, 
hut principally becauseriit has done no harm. Though distant 
about 74 miles from the volcano, I thought that the weatheir 
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became much milder after the iertiptioui Though the barometei 
was pretty low during,the eruption, yet it waedowest oh; Feb. 8 
when it was only 27*26 inches; ,htit the^fire did not incre^^e, noj 
did we feel any thing like an earthquake ; but near the volcanOj 
they had constantly snxall shocks.” , 
th e vessel which brought this news, had left Iceland on the 
7th of March, and it is, reported that the sailors when at sea 
again saw a violent fire. , 


The State of the Barometer and^Thenmmetcrfrom the Beginning 
of December to the End of February, at IVeKSf near Raldavig, 
in Iceland. ^ Dr. Thorsteinson. , (Reduced to English 
Measures and Fahrenheit’s Ilhermometer.) 
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^ Article II, 


Astronomical Observations, 1822. 

‘ By Col. Beaufoy, FES, 

' « 

Bushey J^eath, near Sifinmore. 

Latitude 5P 37' 44’3" North. Longitude West in time 1' 90'9S". 


April SO. Occultation of d Leonia hylhe? limnersion 15h 08' 43'rt") 

moon.5 Emersion 16 06 00-.S 

May 1. OmdtationDfvL,o«ishythe^£„^^^^^^ 10 30 36 0 Siderial time 


Article III. 

On a Clock 'with a Wooden Pendulum. By Col. Beaul'oy. FRS.. 

(To the Editor of the Aiuuds oj Philosophy,) 

DEAR SIR, BuUiq^ Heath, Stamaare, Mai^ ifi, 1822, 

In the Annals of Philosophy for March, 1820, 1 was fovonrod 
by the publication of a paj)er describing a clock with a wooden, 
pendulum, audits rate of going for 12 months; and in the same 
month of the following year, a similar table was inserted of the 
daily rate for a like periori. I ha^'O now the pleasure of sending 
you a third year’s register of the clock’s diurnal variation. The 
rod has hitherto remained in its natural state, bpt 1 purpose try¬ 
ing the eifect of covering it with varnish. If olive oil be exposed 
to th§ mys of the sun for a considerable length of time, it 
becomes colourless, limpid, free from mucilage, and not easily 
congealable. 1 have exposed two eight ounce phials, nearly lilled 
with Unis oil, tp the .solar beams for one and two years, and con¬ 
sequently can speak to the fact. The bottle should be opened 
occasionally to allow the gas to escape, or the cork may be 
expelled. Chi'onometer makers would find this mode useful o 
treating the oil they commonly,use for clocks arid watches. 

I remain, dear Sir, truly yom^s, 

' ' Mark Beaufoy. 





Col. B^aufoy on a Clock with ^ Woodm Beudulum. 
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Article IV. ' 

On the Motims produced ly ike<Dlference in the Specific Gravity 
\ of. Bodies, |ly Mr. Charles Sylvester.. 

- , {To the Edit<it of the ojf FMlosophy.) 

1]!£A^ SIR,. , < . Great Rmti)l‘Streetf ^pril 22 f 1822, 

An. the writers on dynamics have treated largely on the 
effeets of fluids ir motionj, as regards their resistance and their 
direct impulse on surfaces', without entering scarcely at all into 
the causes of their motion, and partioularly those motious 
resulting from, dr affected by, a difference of specific gravity. 
Prof. Robinson, and several* other authors, have given us the 
principles and excellent formula for calculating the different 
results of air rushing into a vacuutfi and into any other rarified 
medium approaching a vacmim; but these do not at all apply to 
the subjeOt I here wish to treat. The ordinary fonnula and 
calculations for falling bodies are all made on the supposition 
that the effects ta^e place in vacuo, They, cf course, will not 
apply when the body falls in a medium of the least possible den¬ 
sity. The. data relative to falling-Eddies are: 

A ^=s the height the body,falls from. 

< 5= the lime of falling, 

V. = the velocity acquired.by the fall. «< 
g == the space a body falls through in one second = ifi-j-V* 
Then since a body in fgilling through any space acquires a 
■velocity which would take it through twice that space in the 
same, time ; the velocity of g' will be equal to 2 g. 

The body would, therefore, pass through 2 g in the next 
second, if gravity w^re to cease, but it causes the body to pass 
through another g in the second second, making ihe whole 3 g; 
this with -the one g in the first second makes 4 g. It will be 
found by similar reasoning that it will have passed over 9 g at 
the end of the tjiird, second,, and so on as the square of the time. 
The velocity acquired in each successive second will be 2 g for 
llie first second, 4 g for the'second, 6 g for the third, and so on. 
Hence it will appear that the whole space passed .over in any 
time^is as, the square of that time, and as the square of the 
velocity ; a,nd that ^he velocity is, therefore, as the time. It 
may appeay jinnece^ary tb<a mathematician to give these parti¬ 
culars, presuming that those likely to read this article wiiFhe 
acquainted with such demenfeiry. knowledge. But I do it with 
the hope that some may read lt, whef would have St||pped short 
of what I have in future tb communicate from the want of such 
elementary knowledge. . t ' . 

From the above reasoning, we shaRhave as the square of one 
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second is to g, so is the square ofV or i® tb A; that is, fay multi¬ 
plying means and extremes, we ha.ve /* s= g t®. By taking the 
same course with the velocity, which for one second (from what 
has been observed above) will be 2 g, we have as the square of 
2 g or 4 g® is tog, so is u® to/f. \ 

^his gives 4g% h = g n®, and n* as^ 4 h. 

From the first expression, and # « from 

the second expression u « 2 and h These for¬ 

mulae, as has been observed, are true only whe^i bodies fall in 
vacuo. Ill the atmosphere, or any other medium, the velocity 
acquired by falling through a given space will be less than the 
above in the inverse ratio of the difference between the^ecific, 
gravity of the body and the m^ium iii which it falls. The dif¬ 
ference of specific gravity in tliis case is precisely the same in 
effect with the difference of the abi^lute gravity of two unequal 
weights at each ^d'of a cord, and harndng over a pulley - If the 
weights are equal, it is plain that no in. aon w'ill take place, since 
the only moving ff'rce is the difference of the weights, and the 
matter to be inoved,equal to thj sum of these w'pights. Hence 
if h (as above) be the height which the heavy weight w'ouid fall 
through, \^e shall have the folfew'iug formula for the velocity, 

i i — JO • ' ^ ^ 

viz. u = 2 g® /r X W and w being the weights. It will 

be evident that when W = tc, n e(]f4.ials nothing, and when w 
-equals nothing, « will be the same as the firet formula would 
give. The motion of bodies in diflPerent media is affected in the 
same way by llie difference of specific gravity, and the theorem 
is the same, with the exception of tl#e denominator being the. 
greater specific gravity, and not the sum of the two’as wim the 
motion of the unequal weights. 

Let S = the specific gravity of a body* greater than the 
medium in which it falls, and C =s the specific gravity of' the 
medium; then we shall have, agreeably to the above theoiem, 

s= 2 g’- lir X To make this more familiar*, let S as 9, 

being the specific gravity of copper nearlyand c = 1, being the 
specific gravity of water; and let A =: four feet. Thenu = 2 x 

__ 9 '^ 1 ‘■ 

v' 16 X -^4 X w! 14-^, being 1|^ fe^lessth^if the body 


had fallen through the same space Jin vacuo' which, wguld held 
feet. • . » 


When the difference of specific gravity is very small, the effect, 
of the niedinmis more conspicuous, jiUs is well known in the ex¬ 
periment* of the feather and the guinea.’*^ When bodies fall in 
vacuo, the velocity is accelerated duriag the whole time of falling,, 
whatever may be the spade to faU through ;, but in failing throu^ 
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a mediaia of any dwity^tlie velooil^ has a maximum at which it 
arrives when the resistance of the mediiim is eqn^ to the force 
of gravity. * After this, the body moves with a uniform velocity. 
The time in whiichthe body attains this maximum is as the ratio 
between the surface and weight of the body, v/hich may be a 
ratio of any assi^able magnitude, limited only by the extent to 
which matter is divisible. This will be obvious when it is known 
that ill so dividing matter, the vmight . decreases as the cube of 
*• the diameter; while the^'surface diminishes only as the square 
iof the same. Henfce matter of,the greatest spe^c gravity may 
be so divided that it may acquire a maximum velocity by falling 
through the least possible space, acquiring a uniform velocity of 
any assignable value. A ^body, whatever may be its figure, by 
falling in a fluid, will describe a prism, the base of which wiil be 
the surface which moves against the fluid. When the prismatic 
'Column of the fluid, formed by the*falling body, becomes equal to 
the weight of the body, the resistance of tlie fluid will be equal 
to the force of gravity, and consequently the jbody wiU, from mat 
point, move with a uniform velocity. If the surface presented 
to the fluid during its motion be a bemisphere, it will meet with 
only half the resistance which would be given to a plane surface. 
• Let equal thp surface presented to the fliiid. 

k is= the heightit will fall from to acquire a uniform velo¬ 
city. ’ * 

f =i the specific gravity of the fluid. 

"B = the specifit gravity of the body. 

I the length of the solid prism. 

Then f: B :: I; h I and this is the same whatever 
may be the value ofa. \ 

When B is less than /, then the body will rise in the fluid, and 
w^ill attain its greatest velocity, when by its rising, it has formed 
a prism equal in wbight tb its own bulk of the fluid, having its 
own area of base and specific gravity. In this case, / B = /* A, 
and I is greater than h in the ratio that fiB greater than B. 

What will'be the length of a prism ot lead in order that it may 
acquire its g.'eatest velocity py falling through one foot of 
water? 

In the theorem; / = ~ 12inches, B = 11, and1 

/. f» = 1^. inches,'the ength of the prism. Itf i= 

being the specific gravity of ait, the value of I will be obtained 

for a prism falling in the attnosphere, in which case /•*= ijTfj) o{ 

an: inch whatever naiay be the area of the surface*; sif the; falling 
body bf a &pher% then H wifi ineeit with only half^e resistance 
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of a cylinder prism with its dat face perpendicular to the 
direction of motion. 

Now let X ~ the diameter of the sphere, and also of the prism 
of the fluid, which is to be equal to the weight of the sphere, 
h = the height ,of the last prista* 

V = the velocity acquired by a body falling through h. • 

B ~ the specifio gravity of the body.' , , 

jf = that of the fluid. 
c = 3,1416; and ■ ^ * , 

g = 16-jV = the space a body falls through in one second. 

Then the content of the sphere will be and that of a prism of 

the fluid of the height the body falls from, to acquire ita 

* . ■ ' . S' j?® A ^ 

greatest velocity, will be which would be equal to the re¬ 


sistance, if tlie surface were A , flat, and perpendicular to the 
direction of'the fall, but the sphere has only half that resistance. 


Hence 


(B-/)\csp4 cx?hf 


j 3 hf S f 

- rB=-f=xsTt/ 


6 4 X 2' 

What will be the diameter of a sphere of lead to fall at the rate 
of one foot per second after it has attained its maximum. In 
this case,-!? ~ 1, ahd 4’?= ^ inches = ^ = -1875, 

B s= 11, specific gravity of lead. 

* y = *00 n9, that of air (water being 1). 

1! - / = -ygssi . X = = 0000162 inches 

nearly. The maxintlim velocity of the same sphere in water will 

be obtained by putting, instead of /?, j-. Hence we get 3 v- /' 


= 16 g £ (B — /) and ri = • 

16 X 16 X *000001286 X (11 - l)\^ r ^ j j 

-sT"!-- ) ^ second, and 

1*974 feet = per minute. 

If the sphere were of a specific gravity of 2, about that of earthy 
matter, by which water is sometimes rendered muddy, its uniform 
velocity would be *6414 feet per minute. The falling of various, 
precipitates in chemical experiments must depend upon their 
specific gravity, and the size of the particles; data might be 
obtained ftom an experiment by observing, the time in which 
bodies are falling, the diameters and specific gravities being 
known, in order to find the magnitude 6f particles o^ other mat¬ 
ter, fhe time of falling and their specific gravities being kno^n. 

Very small shot of a given size might be made to fall in a long 
glass tube filled'with wateT,*and time of falling observed; 
from this data, if the time of any ©theiNijatter falling be given, 
the height fallen frona anri specific gravies being known, the 
size of the paithfies maybe foand; TheiWeqnai time|rCo?, 
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su^i^ence of shows a striking diiforeiice 

oUher in- ihe sji^eific gramties or tho si«e of the jpatticles. The 
c^ths antd theifl-'l^oiobie salts are longer sabsidifig than those- 
€^'t^e ]netak, "^iid the latter subside quicker as their specific', 
parities are greater. We. hence are enabled to explain how 
large qdi^titieS; of matter, may-.ej^ist in the atmosphere and in 
other fluids apparently in-a state of suspension,-but in reality 
fidling witb a Teloci^ la«ersely;pfeopor.tioflate .to.„ tibeir size and 
specific gravitieSi Inis In the atmosphere-is visible to the eye, 
when viewed in a sfin-beam, and is principally anbnal and vege¬ 
table matter. ,.Thfe, explains the *sause of .the air becoming con¬ 
taminated when«heated to a temperature approaching to a red 
heat at which tihe foreiganaatter is decomposed. ., 

We are also enabled to account.for the aqueous matter in the 
atmosphere in the form of clouds; this has formerly been supposed 
in a state of suspension in some intermediate form between water 
and vapour: this as well as the visible rpatter observed when, 
aqueous vapojur is condensed, is nothing . mope than globules of 
real water, there being no intermediate state between real water 
and its elastic-invisible vapour. Hence we have frequently in. 
the atmosphere spherical masses of real water from the size of 
the largest drops*of rain to those which are ao minute as not to 
reflect light sufficient to make the^i visible. 

Supposing steam or water in tke elastic form (which can exist 
at all temperatures) to consist of distinct atoms, each surrounded 
by an atmosphere of caloriq, the smallest particle which could 
exist in the state of water, lil^ould consist of fcvo individual atoms, 
the next three atoms, and so on till the particle becomes 
visible. 

The first appearance of condensation is a slight opacity, which 
soon becomes whiter,, as is.Observed m mist or fog. As the par¬ 
ticles become larger, they fall with more rapidity, and assume a 
darker colour, , as ij? observed in various states of clouds. By 
having recourse to the formula above given, we may form some 
idea of the size of the glob^zles, of water to give an appear¬ 
ance of their being suspended, in which state clouds have been 
supposed to exist. In this case, , as before, we put x 5 = the 
diameter of a partic^ pr- globule of water. 

What must be the diameter of a globule of water to fall at the 
rate of one inch per second after it acquires a uniform velocity ? 

Here u » 1 inch. 

" € 1 ... ■ - *' 

B-/=p'sm 

" - iTO) - ;0toll64fnches. 

When the body is- of less specific gravity than- the . liquid, it 
rises as ai, ©ork rises in water ; although in these cahes a principle 
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of levity seems to operatey the effect is’to be aitributediUp the 
jBupeiior specifio-gravily of thetJiikJy aiwi is rel^vely 4a'me' 
as if a body of the same specifio as the fcid were to rail tbrdu^ 
a fluid of the same specific gravity as t&e body, differeiticepf 
sipecific graidty^ being the moving^force; . In order to ascertain 
the velocity with which a cettam volume of cork would rise4n 
w'ater, the same; result would be obtained by considering the 
fluid as being of the specific gravity of^the cork, and a solid of 
the volume of the cork, but of the specific gravity of the fluid, 
the velocity at any. point will be. the satne, the direction being 
upwards instead of downwards. • • 

What will be the greatest velocity which a sphere of cork of 
one’inch in diameter can acquire in rising through a column of 


water? The theorem v = p—^ ^ 


9 


I 


will become v 


( 


SB 
then V = 


Let jr=s:l inch ==*0823 feet; Bsaand*24^= 1., 

16 X 16 X -083 ;t *76 


V 


3 < -24 


s= 22*6 feetneaflv. 


Whr:t must be the diameter of a sphere of oork* to aoqr^e a 
uniform velocity of one inch per second? 

;; this'^iil give a? in feet;, and' it s=. 


Here x 

3 X P X >24 
12 X 16 X 13 X 


Sv’‘ B 
16^1 

= ;0003i2in inche% 


•76 


When fluids of different specific gravities are mixed together 
having no chemicaf affinity for each other, as is the case with 
oil and water, or water and mercury, the lighter fluid ascends 
with the same .velocity, and in everjr respect is similar to a solid 
body of the san^e specific gravity with the fluid, if the lighter 
fluid be kept in a distinct volume, as is the ijase with a balloon. 
It is exacfly the feame as if a body of uniform density having the 
mean specific gravity of the gas; and the matter containing it, 
and the theorem applied to the case of cork rising in water; 
would equally apply in tins case. If *a constan^,stream of the 
lighter fluid be introduced into the denser one, and the suocesji 
aion kept up, a uniform velocity will be established which will be 
as the square root of the height, and as tfie difference of i^nsity 
between,the two fluids to the greater density. It' will be flbie 
same thing w^hether the fluids are naturally of differetit specific 
gravities, or the volume of one of the fluid bfe ebange^^by a 
change of temperature. This n^ay be illustrated by filling a tall 
glass vessel with hot water containing small pieces of amber, a 
substance very ijearly oj thb sagi,4 specific gravity with water; 
the sides of the vessel exposed%to the**^r become cooled, and 
the wat4r in contact Ijroaing ,its'^ hedb becomes specifically^ 
heavier and dfescends; aad as this is tafeing place all round JUfia 
vessel, an upward current takes place in'i^.e middle of tj^yeqluma 
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- e^iused % the ^escendiag current, as may he observed hy the 
4ireotion of .the ; particles of amber, if, instead: of putting hot 
water ink) the vessel, cold water were employed,- and the bottom 
©f the vessel heated, the heated part becoming speciftcally lighter, 
immediately gives place to the heavier fluid which is colder, and 
tfee same appearance will take place as before; the currents 
remaining permanently uniform, so long as there exists the same 
difference of temperatulo betwemi they different parts of the 
fluid. 

This is what takea place in tke atmosphere when partial heat 
. is appliedthe heated column in proportion to the rarefaction is 
pushed upwards by the sunoiinding dense column. We have 
no instance of this, kind so familiar as. the ascension of the 
smoke and heated air in chimneys. It has been always found 
fliat the velocity of the ascending current was greater as the 
ehimney .was higher, and in proportion to the heat applied at 
the bottom, , . 

Many years ago having occasion to write an article on furnaces 
for a popular work, I found that the power of draft in chimneys 
was not stricstly as the height, but as the square root of tlie same; 
and as the ratio'of the difference pf density between the rarified 
column and the outer air to the ^density of the outer air, 1 also 
found that under the greatest rarefaction that could bc'given, the 
velocity was always less than a heavy body would acquire by 
falling through the height of the olijmhey. 

If V be the velocity which a body would acquire by falling 
through, the height of the chimney, 1),- the density of the outer 
air, d that of the air in the chimney, and v the velocity of the 

heated current; thep v zxW x ——, as has been shown with 
bodies rising or falling in a fluid.. If h sz the height of the 

chimney, or any oliher column of heated air, then u = 2 

D-d " . ■ ' 

rf * 

An essay on this subject has lately appeared in a respectable 
periodic^ wofk in . which the principle of air rushing into a 
vacuum is assumed ft> calculate the relative changes of heated air 
as applied to the ventilation of buildings. We do not require any 
stronger proofs of the incon'ectness of the principle on which the 
caiCulatioas are founded than the results given, in which, the 
vel<teity of a curre|il is made about five times greater than a 
bod/ wduld acquire by Ming through the height of the chinflney. 
The formulae above given agree very nearly with practice, and 
may be made mofe usefid hf getting the value of d in-terms of 
the tempemture, D bej4if always that density which the temper¬ 
ature of the atmosphere would give;. For this purpose, let T = 
the temperature oi tiie atmosphere by Fahrenheifs sc^e, t that 
of the lifted column, aM let e =s the expansion or the increase 
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of a volume qf aip by owe degree^ Tbew ^ — T will expris tbo 
difference of temperature between the atmosphere and the heated; 
oolumn. If, therefore, the volume at T be called 1, that at owe 

1. -f- e, and that at ^ T. wili be 


degree above will be 
(1 + ey’~^ 


Then since the densities, will be infersely as the volumesi,^ 
have as D: d :: (I + 1. - : 


Hence D — d 
' fw-T.’ 


1 - 


Tand b 




¥ 


(I + 6). 

0 of a chimney being 120°, 

that of the outer, air 40°, and tire height of the chimney 40 feet, 
what will be the,velocity of the current? 


In this case, u = 2 x 4 x V 40 x I — ?= ‘7*7364. 

In getting the denominator of the fraction, it may be convenient 
to nave the logaiitb>m of 1*00208, which is *0009038. 

I am, yo rs truly, 

C. Sylvestee, 


Article V. 

On ihe Temperature^Mines in Gornwad. By Mr, M. P. Moyle. 

(To the Editor of the Annals of Philosophy.') 

sm, . y I/elstm,Map3, jsas. 

When I asserted in the Anna:ls of Philosophy for April last 
that Mr. Fox had drawn false conclusions as regards the temper¬ 
ature of mines in this county, the in^ression on, my mind was, 
that sufficient attention had not been paid to the selection of 
spots free from doubtful causes, but he assures us in your last 
number that every precaution was made to obviate*such effects. 

I hope this was the case; as I am fulfy convinced fironi the expe¬ 
riments which I have made, that it is otherwise impossible to 
get near tiie truth; and I most sincerely hope that Mr, Fox does 
not feel offended at any remarks of mine vrnich may be in oppo¬ 
sition to his own, as I coiaceive it is only by tbe cofiision of facts 
by different individuals that the truth can fee elucidated. 

I would now remark that unless we ORta seledt s4>otfi where 
workmen have no access, and where the air and water are in a 
state of rest, it will be impossible to^ain ihe truth. A favourable, 
opportunity of this descnption ocburrecto me five days since in 
Wheal Trenow#h Mine, ilbO fathoms e^ of Crenver and Oat- .; 
field Mines on the same load. This rnrhe has discontinued 
• Forking (I believe) for more than 12 months, or at leajt as far 
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Vas regards the presenee of miners, 'Hie adventurers of the above 
miited Mines still keep the engine .(a water wheel) of Wheal 
Trenoweth working for the puipose of relieving the burden of 
their owitengines^ 

The at which the water is dischaiged is 32 fathoms from 
Ike Surface: here the water from Wheal Trenoweth 100 fathoms 
from where it was drawn ^p was 64®,. This water gradually 
increased in temperature from this place, where we descended, 
to the mouth ot the pump,, where the water drawn from the 
jbottom was 56°: 16 fathoms deeper the walls of jdm shaft were 
64°; a gallery at this level 40 fathoms east of the shaft was only 
63°; and five fathoms deejper stilli or 62 from the surface where 
ihere is a second cistern or water, the water was 57°; the ^aUs 
at the same time 64-^°, and at the bottom 66 fathoms, or 396 
feet, the water that ran through a small crevice, as well as the 
walls of the shaft, were still 64°. The temperature at the sur¬ 
face before descent was 62^; on our return 64°. 

: Here I would say that there is positive proof of no increase of 
temperature for 34 fatlioms> being precisely the same at the 
•^bottom as at the adit level. 

The increase‘of heat in the water at ftie’cistern, and at the 
mouth of the pump, I can only attribute to the friction of the 
machinery, wnitsh certainly appeared to be very gfviat at the 
time. ^ 

>To show the influencs of.a few persons on the temperature of 
the air of a small mine, I found on our return (being three per¬ 
sons) that the air was P warmer than at our descent at the adit 
level. '% 

Possibly I might be mistaken should I assert that the internal 
strata of the earth generally are not warmer tlian the mean of 
the surface. I do not find that 53° is at,all too high for this 
mean, arid should we be able to find a single instance at the 
bottom of some of our deep mines where the temperature is not 
above the meeui, 1 conceive Mr, Fox’s theory must be relin¬ 
quished. ' 

Some of my experiments were made several years since,'and, 
perhaps, not with that degree of accuracy with which they ought 
to have been. I have, therefore, refrained from giving them at 
pi'eseut. The above may be relied on. I mean to prosecute this 
subject further; and that by various means, particularly by sink- 
ihg m' selfifegistermg thermometer io the Ibottom of sonSe of our 
, and deepest mines long^^eased working, and consequently 

ifell of water. I think this the only certain means of arriving at the 
wishedrfor accuracy. The fricts when collected I shall certainly 
present to the ptubhci 

I gm, Sir, your humble'servant, 

'' ' '' ‘ M, P.Moy-le, 
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, Some ;Qhserv(0pm..Qn^;.Neitir^ By W; Marrafc, AM. 

Member otthp New. Tork, and private 

Teacher of 3i[atbeniaiic«^ , 

. , . . . ’ a' ' 0’ • • * 

: ' (Tp'tl^n J^dt^r of 

, , 1 SIB,^ ; 

THE-folloy "jag neuti^,«eri^gii 1 -p. 1 — :& + &Cv to infinity 
. has exercised,©f of tfiie greatest naatjieoiaticians 
eiiice time ofiSje&aitZj Wh^^,was anii&ng thfe fii^st that^ noticed 
it. Diyidittg.-i by J -f p, wiB, obtain ,the follpwing'series, viz. 
1. — d d- a* + „■«*, —f ; ami. by fijking the .mine of a 
equal to 1, it producjab-thmsej^sS of abof^eT.givenji, because 
every ,power of qjnty^is, ] * - heibnitz makes thig above sen,as? 
when a, == .1, cipal to and in tha. ma particidar ca.se it is true. 
Euler notices the same .series m hiis algebra. T'his series^” he 
observes, appears ratlier conUadictOJ^,5' tbrif IBPjfe stop at rr ,1? 

, the !.,eri6s gives nothijag^Varid if'-w-e stop at + I, it gives JU .. But 
thisis preciselyv^^hat smvesthe di^culty ; fpr sinepwe most go on 
to infinity without stopping either at -i#-.1 or it- is ovidoi^t 

that the sura can neither, be 0 nor 1, but that th©'results, raa^tlie 
between the two,;, and^-therefore^ be„;e>|iiial to, Ifiithe case 
before us, where-the juries is deduced fiora the expression 

it becomes, when a = ], s= 1 — 1 4 1 — 1 + &c. 

and the series is, evidently-eqtM :The result, as 
Euler observu^s, certainly lies between (i-airf it is not uab- 

versally equal tcf,4; for ^ ^ ^ + 1'— 1 -b ^-c..... 

gives also thoKsarae ^ries as.'that , above for and again 

-—■——rsrAsasl — lq-l — lq- &C.... wluch is Still,the 
* + * + 1 + 1 ' ’ , • , , • 

same; and the series 'wili be the same whatever may be the, ^ 

number of ones in the detiorainator of tile frabtion from which it 

IS produced.. '■'She. arilhmetici^^'m betvyeen 1 and t> 

__!_ I ' l .''_ 



&C.T,*.. or- ; j-rjllTf »4 = 1 1 &b. and'' 

1+1 ^-1 + 1 ^ ^ ' 

Hie same series "will aliygys be produced;3C,the number of oms .m. > 

the denominator exeteefethe number iii^e numerator; that is, 

the series will b^ produ^i tf nine units M divided by ten units, 

or 99 units bjr lW, or^9 by 1000; whehjce ii^s obviq,|ie : thet 

the senes is e^al to any faction, less v^h^^'is ili 

New SerieSf vpL. in. 2 E 


fV/ 
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' l^eatest liniii; tiie otbef Ktoit is zero, as we sliiB^I soon demon¬ 
strate. “ ■ '■'' ' ’’''7' 

^ Let ns reduce into seiiies, '' 

■i' 1 " • r- . 

— ss Ijr- w + -i- 'd* he. .. ^.;,,,to infinity. 

1 - 'V' '' 7 v‘ ■ ^"7 ' - ^ 

-—s—^ 1 — jc 'r:- -r '^..... 

i+A-+" • ‘ ^ ' ■ ' ' 

- i-r—■ =; 1 — fF 4- — i** + j:* ,4;ar® 4 -»?*.—.&€. .... 

r-=s 1 — i 4 ar*' — 4:® + a:*® r- a?”- 4 or** — &c..... 

i't“flr+jr*+.jrJ + ar* ' 


The, first of these series contaihs the successive powers of a, 
dr it may be Saidto coittainafithe terms; and'when ac ip 1, it 

becomes se^ssIt-I 4l.'-*l 4 &c. to infinity. 


The second series Wants severj^l of its terms, and bn that 
account it ought to he less than the first; hoy ever, when ar ~ 1, 
it becomes ^=31 — 141—14 &c, .... to infinity. 

' In. the-third aeries, more of the tenhs me wanting, and this 
series should, be less, than the second series; however, when 
; X 3fi 1,’it beCOifies 1 — 14 1 — 14j &c. >... to infinity. 
7 In the fourth series, several ihpre of the terms are gone; but 
when a? s=s 1, we have s=a 1 — I 4 1 — 1 4 &c. .... -o infinity. 

It appears froua all ^esa expressions that the two first terms 
remain constant, but that the other terms gradually disappear, 
according as the number of ternis in, the denominator increase; 
whence it also appears from the law of continuity, that the value 
pf the series ougntregukriy to diminish. 

We will now determine the series, when the denominator con¬ 
sists of an infinite numiber of terms; thus let 


-- 7 ——4:-A 4 Ba;4 CX®4‘"Bjj’ 4 &c. 

Multiplying the second side of this equation by the denomi¬ 
nator of the first, we ha’sre 


A 4 'B:x 4 4 B'ir* 4 &c. " 

4 A 4? H- B X® 4 C ^ + .... 


\ ' f..''’ AX® 4 BX® 4 

i 'i.' 4 A iij®'4 

' ' ■ ' ■ . jJi ' ' . i ' , ' . _ ' i ■.!, 

■add: equating the coelSicients of the same jpowers ofj^f A = L 
• ® 4 A sa ^ C 4 B 4 A “ 0^ 5^ 4 C 4 B 4 A = 0*1' that is, 
A ==*1/ B K 4 I C sd 1)>.D '5== 0, 8 tc.; therefore, ^ 

K''" ' 1 ’ - ' ' '.’s'' ^ ‘ ’ 

1:— . . ' T ? ? ,?5f T X, where all the terms, except 

'l + x*+.^-4>x*''f StC'.'adM>i6a<i’■ . - • 

the two first, 01* 1 Tr^ir, hawa Tanishid: Let x s= 1, thmi 

„’ .' • aa f -r.s,! as:' Q',; rwhehce it is manifest 

that wfeen tha'TldnQdaitator c^^sists of an infinite number of 
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«iiits^« the yalijLe of the series is,0;, the value of the series then 
always lies between 0 and 1. i 

We observe then that whatever may be theinumberof tmits in 
the denominator, if that number be less than infinite, the form 
of the series isistill the same. It would appear fropa the preced¬ 
ing investigation, however, that the valne of the series diminishes 
continually from 1 to 0, and that the y^e ofthe series I — I +• - 
1 1 Hh &c- to infinity varies from l*tb 0. 

It is well known that a neutral series is the limit between a 
diverging and a converging series ; may we not then from this 
circumstance, and what is shown above, cdnjclude that, such a 
series has no determinate value; at least that it has no value 
that can be determined from the series itself by a direct investi- 

gatioh. If the series 1 -- I + 1 — 1- + &c.be said to 

have a determinate value, or limit, we may naturally ask, which 
of its values is meant? Or if l,should,chance to meet with the 
above series in any calculations, what vulgar .^fraction , ought i 
to substitute as.iti value; for it h s been proved above to be 
equal to 4;, 4 ^, &c- to infinity ; or f, tfcc. te infinity,- 

beside a great many others. We may coiicliide then that -J-, 
jnstoad of being universally the value of the series*! — 14->l •!*: 1 + 
kc. to infinity, is only om imrlicular value put of m it^nite 
number.^ * i ^ 
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Memarks on Dr. lyion^m^a Paper “ “On tim hMumce of Humi¬ 
dity in modifying the Spet^c Gi-avity pf G.mes*\ By John 
Herapath, Esq. 

(To the Editor of the Annah (f Philosophy^ 

DEAR SIR, Cr/ji^ori?, X-ondon, 11, 1822. 

Dr. Thomson having; for the expressed purpo'se of “ calling 
the attention of chemists ” to the subject, ptfbUshed in the. ^ 
Annah for April some views on vapopt arid latent heat, I am 
induced, as a bmnch of science to which I have paid a iittlh at¬ 
tention, to ofifer some remarks in the Doctor’s ideas. 



says 

deme it by waterthe temperatfijre of the water will hhdkys be 
elevated the same number of degrt^s** “ It follows from thia 
general law that the latent and seaaibielieats bf ?steam (reckon- 
jDgfroia32°) added toother always. a constant quantity, 
whatever be the temperature of thp ste^.” j!vqm these prin¬ 
ciples, the Doctor has n^crilatrid a table e^b^itirig the 5* latent 
.and sei^sible bfiJits” of steani ip abptet every bOS to 

'■ 2 E 12 . ft ', 
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500°. This talSle- gfen^feed rteay- %e jrppreselited by tibe for¬ 
mula ■ ;•■* 'c 

Latent heat + F 32^5= 1196, or, liteinfchei^ ss 1228 ~F, 

in wbich.^T' is the;Fahrehlieit temperature of the steam; There¬ 
fore as ihe temperature of the steam iocreasesy the latent heat of 
it diminishes, and at 1228° is nothing. Hence at 3228° water 
may change its state; that is, from the^vfluid to aeriform,, or vice 
versd, and neither ' coilni^tte with nor separate from caloric,^’ 
Now in Dr. Thomson’s Chemistry, vol. i. p. 73, he tells us that 
the law of Dr, Black, who was the contriver of this latent heat, 
** in its mmt gemfat form, may be stated as follows ; Whenever a 
body changes its ^tate, it- either combines 'toith cali^ic, or separates. 
Jrom calbric” Hence Dr. Black’s law “in its most general 
form ” is in direct opposition to a “ general law” Which Dr. 
•Thomson has deduced from the experiments. of Messrs. Cle¬ 
ment and Sha,rpe. What other conclusion, cap be drawn from 
these jarring and contradictory, laws hut fois, I really cannot 
perceive; namely, that either .Dr. Black’s law of latent heat 
** in its most ^neral fdrih ” is wrong, or the experiments con- 
taming the. property .of vapours,” to which Dr. Thomson is 
anxious to draw the attention of chemical philosophers, are 
themselves inchrrect. ' v , 

I shall make no observation on the results given by the expe- 
• rilnehts ofUre and Ru^ford, which 1 have discussed in another 
place, and shown to be very contrary to ihose it seems flowing 
from Sharpe and Clement’s; , biit there is a consequence of the 
latter, experiments so truly strange, that I find a difficulty in con¬ 
ceiving how it can be even possible. ' When water is heated 
above 1228°, the latent beat by these experiments becomes 
negative; .that is, instead of heat being lost by the conversion 
of water into steanij there is an. acejuisition oY heat; and con¬ 
versely, by the convermon of steam into watery there is a loss of 
heat. Consequently if , when the temperature is above 1228° 
steam is to be generated; and the same temperature maintained, 
we must notw^ in other cases, increase the heat, but diminish it, 
and lighten the pressure a lime. And in order to condense the 
steam; aiid preserve the ^aine'temperature, We fiiust somewhat 
compi^sS the! steam, iuctease the temperature! this be 

. right ? Clin aafure worl^, by layfs so utterly repd^ant %mll ana¬ 
logy add parahel, ahdyp pi^ithre^^ c.dhbadictmy to tllmselves? 
Ikpdw not whether/! can ijpyee^^ correctly, but'"Tcannot 
perceive any i^erence m the mation pf Steam to water at 1500°, 
and ^ the sanid telatit^ atdOOO®. The pne a^ears totnic to be 
...as much _an air,’and'th|jjdjhfei^fsmuch.:|^^lmdattheTd^ tem¬ 
perature as at^4e hitmen and%ehce J^hOuld con¬ 

version of water into, steam at ihher d^^eratmfa'is stia the same 
operation on ffie same/duid fouat consequently require the 
same means, or cause.. i*/. . 
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It has bfiea fo^d that water, |i&,.i^ 9 re easily., d^tilled j namely, , 
with al6ss expiB?|t$'e .offftel, at W teni^perature than at a low ; 
and that high ^^j^^ssyre steam engines do more^ypo^k with less 
fuel than low ptte^sure ones. These things Dr. Thomson 
advances^as proofs of his inference, -of: jjie diminution of latent' 
heat. Now ,Dalton, has sljibwn fo^. experiment that water 

evaporates nearly as the superipcjanibehl; pressure; and, thete- 
fore> at 340°, the gen^iatjon gif ateorfe-is about nine times as 
great as it is afc.2l2°, thongh the temperatu!^ is only about one- 
eieveuth part higher. ^Therefore, if nothing else interfered by 
increasing the tempetatyre froi:|l' 212° only about pne-eleventh, 
w,e might perform ninefimes the^work. To explain the economy 
of high pressure engines, we wapt, therefore, no hew doctrine of 
latent heal; anijfheuce the i.itrpductioh of it appears to me to 
be superfluous., /s 

By the experiments of Mr, Shaipe and Bdr . Southern, the specific 
gravity pf steam in conjunction h'ith its fluid has some proportion 
to its elasticity. L% the last volurhe f the p. 269,1 have 

shown that this specific gravity, and elasticity cannot be cor¬ 
rectly proporlid.nahunder any Censideratiou whatever, neitheb 
from the theory I J:iave .advanced, nor from Jhe^expefimmttaJf 
results of that which is usually admitted. ,Dr. 'J'homson, how¬ 
ever, in his present paper, having assumed that the proportion is; 
correct, 1 shall concisely shovAhat it cannot be. Messrs.'Dalton,. 
Gay-Lussac, Duloiig, and Petiti .have proved that the vbluiaes 
being the same^. the elasticities ; alid tfte elasticities being Wie 
same, the volumes of a given-portion of any gas at the tempera¬ 
ture of 32° and 212° are as 8 to 11; and that in other cases, the 
increments or decrements of the elasticity or volume are propor¬ 
tional to the f'scending or descendiiyg Fahrenheit tempemture. 
Therefore when, the volume is the same, the ‘ 

* elasticity-sa .448 «iP F; 
and when the elasticity is'the same, the, 

volume = 448 + Ff 

F denoting the coif espondingFah^eniieit temperaliHre. It jhasalso 
been found that ',at the same temperature: the specific gravity m 
proportional t6,rthe elasticity. And it has likewise bei^ esta- 
biishediy. the cg^current cxpeiia^i^ts of the Fr^ch and Enyisk 
philosb^iefs, tbit with %e exertion pf fheir npt being able to 
sustain more than- a cerlhin pressure aecordingj^tp. the temp^a- 
turep vapemrs are perfei^ gases,fand fofipw precisely tfe^ame. 
laws of e.: 3 |^ansi€^iami®p«tmctiPni, B:be th^ ^eeific gravity 

of vaponjpj' .and^r the tp^io» at thepnt any 

other tempenitamF^/t^^lastid^ffte^^m y^our under the., 
same volume, wt^ujd bn MT .. 3- = ' 

448 

-x;' f'^448» 



m 
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vity, we lijave 


,'.r. X 


r,+ 448 
F + 448 


S':S''= S.'x -X 


f + 448 
.T ^^,F'+ 448V 


Hence it is impossible that the speoifip gravity vapoiiir can 
be accurately proportional' to its tensidn| and f&s follows not 
from any new principlesj' mt from whaft has been allowed by 
every pfulosopber. We jthay, thereforej, safely alhnn^ lhat the 
table of the specific gravity of ac|iteous ^pour Dr. Thomson has 
computed in his present paper for the rectfification of the specific 
gmvity'of gases, cannot be correct- ' 

If, as Gay-Lussac raalves it, the specific gra^ty of vapour at 
212° be f, that of common air at the samij temperature, then the 
specific gravity of tlie vapour in any gas over water at tke tem-r 
pefature R will be ; 


5 V «60 _ 55 r', 

8 ^ %0 ^ F' + 448 ~ 4(F' + 448)» 
supposing that ihe tension at 21'3°, and, the el^ticity at F', are 
30 , and the ^eciflc gravity of the atmosphere at 212° unity. 
2^|iottid the specific gravity of ,the vapour be required when that 
m bur air is unity at any other temperature J] it may be had by 

preceding expression by which willnmke 

48. (F + 448)* ■ ' ' . . ■ " 

- The atmosphere at 60° being J, the specific gravity of vapour 

at 32° == s= ‘00441, which exceeds *00314 given by Dr. 

Thomson in the ratm of 3 to. 11. In cases far above 212®, tlie. 
difierence. will be much .greater, ' J^t Herapath. 


' AaxicLE VIH. 

A)n Mig^4 Angkd S^hm^cd T^ungUs, By Mr.r James Adams. 

^To/t^ Editor of t|ie 


/ 




If, in, your Oprnion, the foilbwing deipnnstratibns of tite theo*^ 
rems relating to ^ ’ '^ ‘ • ~ 


eri'cal 


lent of 


,supplem,^taiy Ai^U of !P 1 iihso^ 

Iheir insei^on thbipn'wglibluch blifeb* '-"f'' 

- ''Toitf^mbie s'eiVant. ‘ ‘ 


'^Toor’^^hie s'er'yant, ‘ \ ' 

r.l;' ■*' '* Afi'A-M'S- 
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%igk Spkriml Triangles. 


in 



1. From aii^ip’^utE in the straight lijae ^ 

O A, draw CiS ,F at right an^g to O A, 
and make E Q the Mypothe^mer said 
E F the of a right angled plane 
triangle. JomO C andO F; thfendraw 
F C' perpendicnlar to O F, ‘and e<g^ual|t 6 
the perpendicuhr of tBe said, trian^% 
and join O CV which will be equal to 
O C ; fot O E* 4 E 0® = 0*C% O E® 

+ EF« s O FS and O F® F C“ = 

(OCy = O E® + E F® + <F'C')® 

O E® + E C® 5 ' therefore, O ?=: O C, 

2. With the radius OCorOC'/and centre 
O, describe the arc C A li C', intersect¬ 
ing O E and O F produced, in A and ]l^ 
draw H A 1 and B D G parallel to C E F, 
intersecting O B, O A,.0 C, in the ^ nnts.H, I, D, G ; also draw 
B G' and H F naraliel to F intersecting O produced in 
G' and F, then will E C, E O, > I, OI; B B, B O, A H, O H ; 
F C’', F O, B C', O G',; represent the sines, cosines, tangents, 
and secants, of the arcs, C A , A B, and, B C', respectively, dr of 
their coriftBsponding plane an^es at C, 

3. Conceive the planes O H F and’O A I to be folded in the 

lines O H and, O A, »so that the point% C and C\ or G aucMF^ 
or 1 and F, coincide when raised up, which they can be made to 
do, because O C is equal to O C' (artj 1) 9 in like manner O G 
is equal to O G', and 0 T to O F> then a spherical triangle 
ABC will be formed whose sides A B,- BC, O A, will,have wie 
common radius O A and centreO. * • . * 

4 . Now sinc^three straight lines CE; EF, FC, meet one an¬ 

other, they are in the same pliiine EiFC <8 11 c), iherefore, and 
by construction, C F is at right angles to E F and 0 F, whence 
C F is' at right angles to the'plane O; A, H ,(4 11 e); but C F is 
in the plane O H F; therefore, O H F is at right angles to the 
plane O A H (18 11 e) ; hencq.tbe spherical apgle A B C is 
right angle (def-.6 11 - ''' ‘ : 

5. „^,mpe E C, E, to C A, the common 

intetsdetipn dlPlhe planes 0 A?P^nd'U A E th#1ftnglq’^^-\E E is 
equahidthe spheric angle, B A; C rtbid); ' 

6. i$ie sttaightlin.e8-'B'G;-1B'B, B,i0‘',,"and'A'l,'A' H> 41 F,: 
being phrallel tQ;the stiaight lipes E Cj -E F, FCVrespedrively, 
the p^ne-.trian^lf 0,B' t A] G E E, are siinilar (IB 11 e)* 


sm. F E ’B 

B C 5.,th^efblg;.,iad. sim'B 'C,;jsa'sip, ,A C siA. AC,,. ^ 

8. til the' ript angled triangle t Aj^ft>' we' pave rad*; A1, 


/Mr/iAdams onI [J-D'NE, 

cpg>'Ji Ai..I :• A tan. 

■ or ,rad. :: ,^t.' A!0't'.r&d;;;.:j^8;r'B A^': tan.'A B, 

therefore, ra-d^Ppis. B.A co-t.^.A C'^.'’■■ 

9. In;4hp;4gh.tfangfod;,triaagl4-'^ Tad.'': tan. 

B I) vB.'G"; that is,: M’d.': tah.''B A,,G :: sin. A,B t 

tan. B G^^atad,';; tan. B;A: C eot BAG : r^. ;;: sin.'A B : 
tan."B,jb ^■:thferefore.rad.,'sin.,A tanl,*B .n r-At. B A '<1; * 



"' '.-v-— - — lo — "O,'*'”' -“j ‘We 

haye O B i O D :: O Fr O E; that is, rad. : A B j: cos. 

BC : cos^ A C;,,therefore, rad., cos. A Q p cos.‘A.B cqs B C. 

In like manneiv-if the angle B .'6 A enter into th^i3ro<jess, we 
shallhave'.* ''■■ 

;ld. Bad. sin. A B = siti.rB C,A sin. A C. 

12. Rad. cos: BG A = cot-A G tan. BC. ’ 

,12. Rad, sin. B;C ss: cqt. B C A tan. A B. . 

' ^44. By art. 8, %ob. BAC - 


hj Art. n, ,sin. B C A 


'' rad, siu, A 0 

rad, sin. A B raA cps. A B 


cos. A (} cos. B <3 


sin, AG. 


sin. A C cot. A B 


, therefore 


hecahse (art. 10) cos. A C 


cosi, BAC ___ 

sin, B V A cos.AB-"T" ra«l, 

: hfenee we have rad* cos. B A‘ C =: sin. B C A 

' , rad. , , , • .. .. 

eds. B C. '; V ■ ^ 

■ 1& BA-'C = i S by art. 13, cot. B C A 

■ " , rad. sin.'B C >,■1 ^ 4 ;. > 'rj/'i A rad.* ^ rad, tan. A B ■ 

; therefore tan. B C A =5 . ^ 

tan.AB '. . cot.Bt/A ~ 

liien will ^ ^ ^ tan. A-,B$an, B C ,_._ , ..r Jad.^- 

cot. BA G- "** sin. A B sin, BG, • a>».-A'B oos-B 0^ 

10, cos. A B cos. B C = cds^ A C j therefore, ® 


sin. Be * 

hut by art- 


cot. 


from whence, rad;: tan: .BC A ;:„cet;BC A ; rad.:: 

ccits>,A C i cot. B A C ; therefore,^ rad. cos. A C p cot. B C A , 
cot* BAG*.■ 

• , 16 . TheVrevei'se’;Of art,%l^ wilFgive rhA cos. B G A p sinv 
B A..C 'COS. A B'.', 



, 'a; 


'A’U "f'iGsin«‘*'BCA ein*'AC - 1 ■ 
stpf AB €^t.^BA€''tafcBC yf'\ 

'' \:'^'''®^h‘*'®^C.siniAC. "I 
sittvBC 5= .'leot 4 -BCA'-tan.AB^ 


eot,-B AC,^o*'#BGA#v / 


'.■iTj 

^4* i tA 




cos 



-■ai'rt’A 4 fshai-'BAG'-cdS';AB 
coa>BCA ^C- 
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18. The abo#lqiaai^ 0 ii«. Wifi numb^', contamall li«s combi*' 
nativons that ^b ]^ 43ea4e oat sides and angles of t.he right 

angled sphenc&l||riangle A B C, viz. A B, B C, A G, B A :C, and 
B€ A, .ybich mliy be aftanged'itt the following maiineF-:* 


AB 

AB 

BC 

BC 

BC 

AC 

■ AC 

ibC’; 

AB 

AB 

AC 

AC 

AC- 

AB ' 

A8 

Bag 

IBAC 

AC 

BAC 

BC 

BCA 

BAC 

BAC, 

BCA 

BC 

BCA 

jpCA 

BAC 

BCA 

BCA 


19. Baron Hapier’s two well known rules relative to right 
angled spherical triangles are comprised in the equations, art. 17, 
the left hand side of each represents the rniddte pari, the right 
hand side composed of tangents and cotangents; the' adjacent 
parfh, and. tho^e, containing sines and cosines, the separated 
parts. . " 


■ Article IX,, 

On Ike MalJmfhatk'tl Principles of Chemical Philosophy. 

By the Rev. J. B. Emmett, * , 

* « (jCoiiiinneA from i. p. 8S, Nefr Series.) 

' ‘ •. t 

• In the former papersyin the nmnbers for Augpst^ September,^ 
November, 1820, and January, 1824, llfave explained the^causp; 
of theexpansioh oPsoiid matter; cohesion, and crystalUtation, on 
the supposition that the force of attraction wliich is concerned/ 
is the same as that which produces jdanBtary motion, and th^t 
caloric is real matter. Before proceeding to the consideration. , 
of liquid and gaseous bodies, the atomic theory, and chemical 
action, I shah demonstrate that there is,not in matter an^ force* 
except that which varies’inversely as^the Stfuare of .the distance,, 
and that the effects of heat cahnot possibly- arise from any; 
motion existing among the particles or matter; I shalh- there-, 
fore> commence -frith riip .cohsidpratioii of; the action of ccu'pus*- 
‘cuiar forces in general., ' ♦ , ' ' ‘ 

Therefis a remarkable difietenee between the actioitof corpus¬ 
cular forces andfof those which «act between sensible ©f' 

matter; for example, a large, nia^ of glass exerls no, sensible 
force uppn bodies wnich are pl|i0)^;yej^,near tO;it, provided' 
there be a sensible distance betweenbubtake a caphaiy' 
tub^i of the thinnest possible glw^an^|imerse ;dh« end pf ft i|i ' 
water, the fluid win rise-to,-and remain at a certaiiii||theigfi4, 
which altitude is, fodn^by ipyersely as thb 

diameter of the,’tube^iaxacriy w*very lipariy: li^ce there is> 
superfidal attractioh rfebseenAle^Jasa- ,the,ildd, whiph ve^/; 
much-exceeds'tthe' wei^Nifer;;oT‘'bsd^'^#''' •’lhat ihbi-'attraptfoE.; 



426 miihe : [June, 

€Otirely ^perfici^ is a. t^ck halving the 

same op^hin^j au4 the wahpt wiU Bae no pigher, ’ ‘ 

A steel i-lOBt jpch in Aiarajatej^^j^ weight of 

several liup^red pounds wiB»put,hpB^itig ; the attrac¬ 

tion betwf^n twQ,.circular discs of steel of l-lOth Inch in diame¬ 
ter exce,^s by m^ny million timels Ihe weight of a disc, having 
, the "same dmmeter, and a tbicknesf equal to the diameter of one 
particle of steel; yet the Attraction of tw^.Jarge*, masses of steel 
IS. almost insensible,, if there be any sensible distance between 
them. These have been supposed to aris^ fronit ia’ force which 
varies inversely as the cube or fourth power of the distance; 
such a force does'^ not exist, as will appear from the following 
feasoniiig, which depends upon four phenomena* , 

Phenomenon I, Place together the surfaces of two perfectly 
plain plates of glass; on separating them, their mutual attraction 
will be very sensible, even if a single fibre of silk be interposed ; 
it acts in vacuo, or in the air. 

_2. A drop of any liquid will adhere to the binder surface of a 
horizontal plate of ^ass or metal, 

3. Two drops of any liquid, as mercury, water, &o. placed 
upon a horizontaT plate of glass or metal; and very near to each 
d^er, approach nod nniteinto one drop, 
f 4. When two gases which do not combine chemically, as ,car- 
. b'onic acid and hydrogen, are placed in a vessel in the order of 
their specific gravities, they soon attain a state of perfectly equa¬ 
ble mijrtiire, 

' From phenomenon 1, solids exert upon eafeh other a sensible 
fprce of attraction, when* their surfaces'are placed in contact 
With each other, 'which vanishes when the di'stanfce becomes sen¬ 
sible. Since all liquids expand by heat, and dbiitract by cold, 
and since the quantity Of the expansion is sensible compared 
with the entire vdlfime, the particles of any Hqvad cannot touch 
each other at the ordinary temperature of the air, but are at a 
distance which bjears a finite ratio to their diameters: at that 
distance, phenomena 2' and 3^ their mutual attraction very 
greatly exceeds *their wei|hij and from 3 is sensible at measura- 
'"i,bledistaqbes.'<>"■ '-i 

From phenomenon 4, the mutual tendency of gaseous particles 
to each other exceeds their weight at a distance which is many 
times greater than their dian^er. 

Suppi^e these effects ti> result from a 
force whicfa. is in^erselW||s the cube of 
the distance!: Take aaWi^anescent or 
^Ou*eKtary pyramid C A I), whose ver- 
l^ is A; let a cqrpujlcle bepfeued at, A; 

,take two sections K L^ 0 p, parallel to 
each; other; apd-det 4he^e ■ ^dtidns’ be4 
,. «?ri«ie6wt 


■Mf IK 
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thickness. The area K L: area CJ H :: A L®: A H® but force of 
a particle at L : force of a particle at H:: AH’ : A L®; compound 
these proportions, and the force of K L : force of G U A G : 
A L. At A erect a perpendicular A N ; take L1: FH :: force of 
plate K L : that of G H ; and draw the hyperbola MI B, whose 
ordinates LI, H F, 011 will be as the force of al traction of the 
sections at those distances; tbcrefordjthe area B J LD will re’pre- 
sent the force of the fntstum C K L jl; consequently the force 
of the whole pyramid to a particle placed upon the vertex is infi¬ 
nite, since the area BOM N A C is imitnle. 



Take now two equal pberes of the t auie matter,, A13 C D, aotjii 
abed; let F be t coipuscle at a certain dist iicefiom A BGI),, 
p one 111 contact with abed; lake two elementary cones passing; 
lliroiis;h t4ie centres and equi^nuular, A F B, « p c; let A C ssr 
C K of the fonner figure ; and m ih*» same, let n p = G A ; then 
the foice with which P is attiaifteli force with which p is 
atiiactcd : area 13»I K C : area F M iS AG a finite area: an 
infinite one; therefore the foice with which a corpuscle is 
attracted will be infinitely greater in.contact (ban at the least 
possible distance, Therefore if the attraction be finite in con¬ 
tact, il vanishes wiieii the corpuscle is removed to the least pos- 
fiilila distance frpm contact; but if at any distance it be finite, it 
must be absolutely, and without any exrcptioq, infinite in con¬ 
tact. By observation, the force of coliesion is finite; but by 
phenomena 2, 3, and 4, the attraction at a distance is finite, 
therefore if the lorce be inveisely as the cube of tiie distance, it 
must be infinite, which is not the case. But sujli a force doep ^ 
not exist. * 



Let A B C, a f/ c be two unequal ^herenj^baving the i.anie den¬ 
sity, the force of attraction being inversely as the cube of the- 
xlistance; let P and p be corpuscles similarly situated wkL 



4256’''' ■' ■',/. 

I'e^ect tOk .ea€b,j4a A B C^I-tiake ^elaraa^a^y pyE^aids 

A dD E B, B B aad m, a.b ic, .take two aresp^iively. siiaailar 
and" simdaEly ataifded ones.fl de-by4>-i^ft€.i>^M. €^h^i the soM 
figures Ap E-B? ^4:d thee nuflafeer of siinllarly situated parti¬ 
cles or po^s .is aissthe culid, cif the: homologou^^ lines ;* that is, 
the numi^Jn A B E B t.„thatm^^<Z.eA Wi P or as R'*; 

Being the radiW thecwples), btdtheldKoe of each is 
as : F:E»’ ; thereli>re,>% co.jnp&unttii>g tlie prpportionsv the 
force of AvD E B,: that of« d e b ;: R’:: | I; and,the 

-entire solids may be divided into an equal njamber hf similar and 
Similarly sitaated'^lementary pyramids, ea;Ch'of tlie con'espond- 
ihg pyramids' of one attracting equally with one of the other; 
thereforei- the entire attraGtion of the two spheres will be equal, 
when the corpuscles are placed at distances which are in propor¬ 
tion to their radii. Take, therefore, a globulai- vessel filled with 
a liquid,' and of a:darg%dianieter, as one or two feet; find from 
the density of this body in its solid and fluid states, what ratio 
thd distance between its particles has to tlieir diameter (this is as 


Pws iQ i ) flace a particle of matter in this ratio from the 

gldbe; it will b‘e equally attracted by it, as it would be if im¬ 
mersed in'the liquid; and more; if nearer; but at this ratio of 
distance from tlie^.corpuscles thems^flves, the attraction exceeds 
•the force fof grawty by phenoinena 2, 3, and 4-'l therefore it 
ohght to he attfttcied tCk the; globe; but no such effect takes 
pji^ce; ihih^sforc there is no such force. In.,addition, if there 
isyere, it would not be purely corpuscular, , but would be aflected 
.b|?: ,the ir^^sM there be fwo spheres of equal density, whose 
diameters.'^'re A^^d B, aJrid the distance feetweea their centres 
33(1 B 'hefng in icbn^tant ratio to their diameters; the force of 

' A® X B*’’' 'A® ~ " 

altraction'Wjll.be as or as ^ i. e. ^ A'’; (therefore, ifihe 

forjbe acting between two spheres of coB8iderahle.magnitude be, 
iasensihiie, when there is h consider able. distance bet ween them, 
nnich mpfe will it be insec^ihie v^hen the spheres are very ihuchs 
reduced, And ,tbe same ratio of (^stance'remains* Form,how a- 
^hericaldtop ofa liquid of ^pattidles of a given.magnitud,4,^ andr 
e^pose‘ itstendency to (a p|afe of glass,. phesnpmenon ^2, to 
.exceed Weight", l^iminl^ lu^cmagnitude of t^,pari;ii4es, and 
the tend^|cy of ^ch.ia a|, Bv ab^ the nutpber in a secti^^ of a 


' ^veti mi^altnde-is as —*^1 .therefore :the::'whblw^tei^enc^^^ 

_.itit-._ _ L ir\ * _ .a'i. _ ’ f' * l* ' ‘ 1 . '' '. % • ittr' d-, 



m 


non 2. |h the same ui^gs the^drce y%iy as 


4t the 


X 



'.enitire imm> 
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The force, Acrefore^ as the in-vcr^e‘#ube' or;fou!rth 

' power cf 'd^atice, does !;i 0 t^'exist; if it did^'^t would not be 
able to produce'’the observed ^ects, EvS it othdd not Im purely 
corpuscular; but these forces aj?j^pufelycorpuscular, aiid dej^nd 
not updn the mass of mattei^ ^ii^nceicpe'd, Wt'merd,y upon the 
intensi^ df the httracting forcej -'aflid the absolute distance of one 
attracting surface fromiaUothefi'' Tlis'dbtion wiHbe coiisidered < 
in the nfext paper r ip the remainderlbffthe present communica¬ 
tion, I shall proceed to an examination iof the nature of that 
tibratory motion whicb, has been supposed to, produce tlie phe¬ 
nomena of heat. ' ■ * ’ , “ 

In a former paper, I examined some’parts of dhis hypothesis;, 
and stated some reasons which induced me to adopt that which 
supposes heat "to be real matter : I shall now demonstrate this 
intestine motion to be impossible. The particles of all matter 
are known to attract each other ; ap;i the direction of the force 
is invariably that of right lines meeting at the centre of the body, 
if spheric* ; and always meeting in it; therefore, when, iwe 
bodies, whatever be their magnitude or hgure, attract each other, 
they move in a right line which past through them pjntil th^ 
come into contact; after which, they remain at rest. Now if 
sulphuric acid arid water be mixed, heat is excited, and the 



result from auy vibratoiy motion, it must continue so long as the 
heat can be perc^ved ; It, therefore, cannot be a motion which 
is in the direction of a right line joining the centres of the parti¬ 
cles ; for this brings them together, and produces a state of rest;, 
the vibrations then must take place in. a direction which ia 
oblique to this line. Let us, therefore, see what sort of motion is 
pQgsiblk That one particle cannot oscillate about another as its 
centre, or aboftt the centre of ^avily of^he two,, is too evident 
to require any proof; but one, may oscillate between two. Let 
A and F be two equal particles or matter 
placed at any given dj^ance from eagh 
other; a third, % maybe made to oscillate 
between them in the right line C D, eq.ul- 
distantvfrom them, and at right singles; let 

the force of attraction vary as fD being 

the distance, and n the index); b\t E and 
F, iUnd E land lAy Vand Aand F, will alw^ys 
attract each other; let B be at E; the force 
with which it aets upon'A aUd bring them together, or in 

the direction A JF, is as ^ ; while A'and F attract each othi^r 

in the saum direction, force ^^^herpliire in a medium 

perfectly free from ad x^istah<^- #re* potion :m sodr 




^^1^'■, ’-V [Jvne, 

m^e the particl!^ will si^n come;mt6 i^ntact, a»d Qf^ourae 
preserve a statfe; iftrj^st. And if snnii^e ot tj^seayi^e^Jas b« filled, 
-ai^ syateaa^s, thehaaelves he made, tor o&ciilatei a sli^e <?f rest will 
he attaiaed, very speedily ^^and scK^er in.a, large mass than in a 
^jpaaller ; lljpit a large body retains its hea^ longer than a smaller 
one of ^isamS'kind of matter. .The only motipn that can be 
perifnan^'is. one of rev.O|>i4 



ihtipn. JILat two 
A and B, -equal and 
Jar, revolve in anon-resi^t- 
. ing medinm; the|? revolu¬ 
tion round S tbe eommon 
oentre of grayityy and the 
oeotre ol, their, eommon,, 

may be conidnued ii^etinitely.- Add another system, equal 
and sim*W> revolving round their eommd^i centre of gravity s; 
Jmn S $y and bisect it in T. The motion, of each system might 
4^tinue independently of the other; Imi each paiticle of oiie 
ihiing attracted hy each of the other, the two equal systems must 
approach each other in the direction S 5 , .and soon destroy each 
^per’s motion^ except they revojiye round T their common centre 
gravity : add more systems, and they must ail, revolve round 
4dm common centre. of gravity of the whole. If, therefore, any 
body be pot at the absolute zero of. temperature, there must be a 
motion of the whole of it§ ©arts round its centre of gravity, which 
jih. solids is impossible, and in liquids and gases would be evident 
hy vortices which of neces^ty m«st produce mechanical effects, 
i^hich is iwt ,the . Besides this, tire motion cquld only exist 

in a non-resisting medium'; under the pressure of the gir, and 
t|m weigfit of the, body, H ng^ust be instantly destroyed. A solid 
could not retain its hfeaf for many hours;, since all must httain a 
4tate of test .in.nearly thq same time. This motion is also’jlFny- 
dsically4»hpossibIe, if*^e fot ce of-attraction be supposed, to vary 
inversely ;;as the cube of the distance; for.if a body revolve round 
^a;ceBtre of fort^, .pnd be so attracted, its orbitmust be a circle, 
a i^arithihic spir^, jfche former, only being permanent, and 
vt^olvina in a circle, if it be disturbed by any other force, which 
it must be by the attraction adjacent particles, the weight of 
ihe mass, and pressure ofthq^r, it becomes a Ipgafithihic spiral 
approaching to tlie pole; aiifT^ttaining this, aU .inotion ceases; 
jalna when this is the case, (fhe body becomes, absolutely cold., 
, In addition, whatever ba^lfce,force of.attrgctio%; since cohesion 
Vanishes when the particles of'a bodj^ are separated to the Isast 
possible distanoe from cont|ct, it is absolutely, imposaible for 
there to he any Cohesion, hi* splids if the jwticlesvhave any such 
motion, since'they nevit, can touch each other. , A motion of 
this sbrl^ therefore, j?anhdt eph^ue; and it w^l^pease in nearly 
same space of time;in.all tm^^ses of'ihe same tnattejr. The 
motion itself may be hdw pro^d'to be impossible^ and, if it did 
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«xist/to prodia^^^'fffects of rtfeqse which are^ 

observed m tho ffh^omena of heat. ,v" 

From whafe^hs beish said, it% evident that were tHere no 
Tftsistarice to this species of it could be |>erman:ent only 

when the force, of attractioii is^nven^ely as the square of the 
distance; but m a resistid^ me^ata: ■ that is/ under the pressure 
■of the atmosphere, and the weight ombe/hdrts of the body them¬ 
selves, the motion mu»t. cease alter revolutions. Con¬ 

sider the weight of thf particles alone; this will sive them a 
tendency to describe a parabola in the higher part of their orbit; 
then in the lower, the action bf gravity counteracts the tangen¬ 
tial force, and idtimately must destroy it ; and even in liquids or 
gaises, it is evident that there is resistance enough almost 
instandy to destroy all motion; and as the quantity of resistance 
thus opposed to the motion of the particles does pht depend upon 
the volume of the liquid; “but u]^n its density/the magnitude, 
and velocity, of , the particles: If two unequal vdiumes oftlie 
same liquid contained in similar vessels be he^ed to the same 
temperature, the motion will be destroyed, or the heat will cease; 
at the same moment in each; but by experiment, the heat con*- 
tinues longer in '^hc large than in the small, vo^me. Again: 
since the force of attraction aats only in right lihes, which in 
spheres ^re directed tp tiieir centires, it is quite impossible upon 
any principle that it can gife rise to any sort of rotation what¬ 
ever ; since this can be Reduced only by a force acting obliquely 
to that of attraction; for any number 6f bodies attracting each 
other, and at liberty to move, will move towards their common 
centre of gravity, only : there is, therefore, no cause whatever to 
give rise to any motion of rotation. * ‘ 

But even supposing thC motion itself possible,' the effects will 
n( 4 t^oiiicide with the phenomenja of natoe. The great pheno¬ 
menon to be explained is this: Afi bodies,^wiieth€f solid, liquid, 
or aeriform, are increased in volume by increased heat, and 
diminished by reduction of temperature ; therefore, the spaces 
through which the parti^es move are greater^at a high than at a ; 
low temperature, and the velocities are supposed to be quicker. 
Let us see how Sir this can result from tlie knowfi laws of curviv^ 


linear motion. two 
bodies A and « describe 
respectively two circles 
A B G, « g, with uni¬ 
form motions; the cen¬ 
tre# of fdree being the 
centres S and s of the 
circles let AB, a h, bb 
two evanescent- arcs, 
which are described in 




the samn portion of time; ^and^A draw the perpendiculars 



BevM. B, Bpimeft on the [June, 

, BG, he, and coja^fete thi^^paralM^gi-aUas C£)* c'4 i join'AB, 

By the nature of centripetal force, it is m each aSfi)B-: dhf. 

Now^’C: di^rd APadbord A B • AG.-, A’C = 

.’'■AG' 

-• eliffl'd* a b ' , \ , , • ,' , 

Similarly, o c. =-- 

1. ", 

Since the evanescent #,ford is.eclual to its arc^the centripetal 

force, virith which A tehos to S :;tnat ^Vith which a tends to s ;; 

A B* a ft* '' . 

' ys ' ^s' ; ■ ^ ‘ ‘ ‘ 

Again,' since cthe arcs described in the same 'time are as 
the velocities’V' and u, centripetal force at A\.: that at a :: 

' „4 - ' 

"r ' A - •'' '*^-i-0r 11,,.=-'!—• 

AO «g' ■ B r 

If T and t be the periodic times, centripetal force of A (F): 
centripetal force of a (/) 

ti 

Hence, if the times T and t are respectively as E" and ?■% the 

aiid the -centri- 

. i' ' 

■' ‘ I ' ' * 

pefol fdice F isvas g77::ri’ 

u - If, therefore,.the velocity of a.pk.rticle he increased py heat, it 
is, greater at a repiote than at a neareffoslance foom its centre 

Of forceand in this case must have a negative index, or 

; ' ' ‘ ’ j 

' 2 n must be less than 1; .therefore must be as I at the 


’velocities are as and or V and — 


least, or centripetal force must increase with increased distance. 
..If such,ia force,as thiiViOxiste<|.,fo, the, particles of matter, its 
. -jBsfiectsnpon the moon vifoild be very great, as may be proved by 
, phenomena 2, 3, arid 4., 'If the, force of gravity vary inversely 
. as. the square or cube of the distancej.the. greater velocity attains 
?in the, smaller oyhits; which is highly inconsistent with the 
phenomena ol' the solidification, of-liquids by cold.’ And in all 
, cases, if the uaotionbe obstructed, i. e., if part of the centripetal 
force be removed, the consequence is a diminution of .the orbit, 
which is changed intoa spir^, in which aU moripn soon ceases, 
sis the bodies ^timately coFi|S! into contact. If, tl^ref^re, , this 
were ihf pause;of heat, thi. pressure of tho atfooispherevwould 
noon d^troy tlfo motion, ^ arid foe bqdy ..|voulfoari:ire at foe true 
.zero Of,temperature. ' . * ■ *, , . .. >■> 

^ The phenomena combustion furnish us-another nrgu- 
ipent which is-fatal fo .fois %pothesis. grain of sand, 

not to .jj^nition, and let it.fahiupqp a piece of dt-IlPhOsp^rus ; it 
will set;it on fire, and foe whofonwill be c^risum^ ;,int]^se4ieat 
will be''iiberafod;. foif,'may,.c^foumc|fe-he'at4Q,lpg%-masses 
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If ;the whole ittust hayi^! been 

coihinim%tetll^ ^hgle bf sW, fo^fmaa the .iiiaion 
of ihe ptiticles of the '^mbus^Se .ho4f.with thijise 6f dxyg^ih, 
no sach^otioiii oan posslfaiy reS;h||| ai^i^jery w^o is 

all acquainted with but mechanics 

lhat such an 'hflfeet is absb^tefy op^sed 

to every^ kuowB'iaWs Q^ thir^dt&hiwiiichti^ of motion, it being' 
quite impossible that the mptiau given to ^small mass of matter , 
can cohimunicate a greater in greater mas^s, which must be the 
case, if tlie cat^p pf heat be mption., Still moi?b iifipoj^ible is 
the exist^ce of a;piere vibratory or unduJ,atory "i»ption. . 

In the above researched, permps, I may not have described 
the sort of mo^on which is intended; the r^son why t have 
selected that of rotation is,. beriuse it is l^e only one which can 
have any permanency^ and has been more particularly defined 
hy some writers; than either vibridion, .undulation; or any Other 
that has been supposed; and ip geheradj the intestine lUotions 
that have been introduced to expli'n the phenomena df heat 
have been expressed in such vague teans, aud in a manner so 
totally destitute ;cf precise definition, that it is*impossible to 
collect any thing that will enable any one, to Submit'it to a 
mathematical inquiry. I hafe,. therefore, selected that which 
of all others is the most likely tO answer the conditions^^, being 
the only one that can be permanent, w^eh there is ho resistance 
opposed to it. ^ 

In the next, I shall apply the principles to the constitution of 
liquids. . ' , 

(2*0 6c con^nufS.) , ■ 


..'AkTiciE X. ^ 

Oa By 0» B. So^erhy, yiSi 

i(To the Editor pf the Ahaa/s pf 'PMlo^php,} ,. 

SIE,' 

A s®co 3 j?» mass of this curi«3| and ; rare m^eral has just 
Bdlenlnto myhmhis: it is p remairkible cafcmipst^ce that the lo¬ 
cality of n minerhlso extrehrely siij^iar, ind at the $am4 tMe so 
weS,characterised, should have^Temainiad for so long a period 
unknown; for it wifi- be recollect^, th# the o®^ mass^j’lnthei^ 
known had oonifi smci^ntaHy intt^e fer^ of M. believre, and 
that iTom,.this s^Cameh, whatev^^^hs)^;bats extst(in collections 
have heenWokeh. ' I^pm the detaowhicb^J^ ^th this speci- 

• Mr. l!Jhildren Ws heeh so obhj^gjhs bo subject som^ 

N(w Sm&, vpuiu, 2 f ' 



4M ' Mr. pinNE, 

ments to a crititfA examination % the blowpif>i^\j he'has 
favonred me wHH’the following a^cottiit He 

arili j)robaj4Jy tatke advantage of tto opp^tunit^ to <3ompl0te;a 
aeW atiaiym's of this minemX which he witi commutticate to yon. 

' . 'I i^a3> Sjr,'’yp«rs,-fiCc.' 

'''G. B*,SowE'Rja'Y. 



MdimnimUhn of tk& uhme hy mmm of the Blovmpe. fey J. G, 
Children, FRS: L. FLS. &c. &c, 

' Specific gra'Rtf ^ Q'205, which is probably a little too light, 
as some Very minute air bubbles adhered to the specimen after 
rihmersioh; in watet* “Which I could not completely detach from it. 

Ato-hs ih a gktis ; decrepitates Tiokntiy,.; splitting into 
ipurtute fragments with a sudden eEplosidii. At ;first but little 
iiioistjire is giveil off, but when the bottdm. of the , tube is nearly 
red-hot, abundance of water'condenses in Ih^e upper part. The 
tVater has lio effect on blue litmus paper. The assay loses its 
Colour, more or less, by heat; and frequently becomes milk- 
vrhite 'onthe surlfece: the fragments do not brown moistened 
turmeiic .paper, ' 

/ Alone m the forceps, or on c^areon/, it is infusible. 

‘ Withjs&daj on tpe platina wire, i\gives an opadjue globule of a 
dirty pearl colour, inclining to yellow, m the ojddating,flame. 
In the reducing flame the globule is almost black externally; 
internally dark-gtey, inclining to brown. The-assay ixi this expe¬ 
riment v^s pulverized; soda has scarcely any action on a' frag¬ 
ment. ' ' - ■ ' ■ ' . . 


With boraXj on the platina wire, in tke oxidating flame, a 
fragment of the assay dissoUed with difficulty in a large propor¬ 
tion of the flux into a perfectly transparent g]ass, whichtJ'r as 
yellow, while hot; ■quite colourless, cold, in the reducing 
, flame, the glass retained its timsparency, and was colourless 
both hot and cold, . / ' - - ' 

^ ' on platina'^ire, ijot dhe oxidating 

^ flame, tlie pu][,yerized assay dissolves slowly into a, perfectly 
' transparont^^ss; which is deepryeSow^ while hot, quite colour¬ 
less cold., In the reducing, fl',.'me, the glass is jci^ourless, both 
hot and ppld. ,Ho silica skekion nor residuum is left, nor does 
®e gla^ jhecome opaqde by naming with dther of the last 

J a flnet deep-blue, coiom^ 

'! With' f &ret f^ ymd and iron, m trace df phosphoric acid, 
t _ .states ‘'dtat 'thdl fragments, , of ■ a-' .small piece pf 

■iEhlelieyre's diaspore,;^* tmatcdib^slightr^ness, —rfestpre*the blue 
holour ^ reddened l&swiffli papdfr'iCHse of the KoWpipe, 
t did'''ridt, hpw4vep,'frn|(^tnis‘'.^^:he thehusie,. ahd-;-thereffi Mr. 
Sowerby^imineml perl^riy a^ehdn sffilts bibiwpiptc^raeters 
Vrith the ffiaspore of Jbwwe, X 
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ARiictc XI. 

On Cadnnanif and the Smicc^ of pioiunni, il in (JLuanHtif, 

By Mr. W, Jleiaj)<ith 

(To the of the PhtO i,ophif) 

SIR. Jinitn, 56, OUf MtAket •tfiuif jipnl 

Wiu N reasomiig^ on fht juopoitic? oit <aciniimu, its lolitihfy 
in tho metalhc state, and hxidity as anoxitlv., f t'spci ftd to laeti 
ivith It m tho subhmtd products of the /mo smelting house I 
dctoidingly visited onem this ncighbomhood, xtidbiought away 
some specimens, among which 1 have ehscoveicu the metal m 
much largei quantity than it 1 islntlu iobeeii obtained, varying 
horn 12 to 20 pu tent, I ung six li m s moic pluitiful than m 
the richest snbstapets examined by Stionn yei 

It mxy be piopcr heie to mention the < xact situation m whicii 
it IS to be met with I bthtvc it s well known hit /in< is 
icdiued iiom the oi ! i sort of disullatioo, the ealamiiu with 
*imall f oal as i hux being lutiodueed into \ , jt closely coveied 
on th lop, 1 it having a tube leading lioin its bottom into a 
Vttuit be how , /usl under tin^^ Ouic n a icssel of w«»t(i plaeed, 
ind a moveable tube is kept long e j ough lo ieach iiom the shoit 
lube in Illy to the surface of the h itu. 

Tin woiknien^aH not m the habit of comn<tm<> the two 
tubes imii) what the} call the biownbla^fc’ ’s ovo, and the“bluv. 
bia/f ’ begun thi& biown flaint is owing to e adtniumabsoibmg 
OX)/gen, Jt sublimes, anel is atiaebed to the ioof of the vault, 
but n tin gieiiest quantity imme^Uately.ove i the onfne fioni 
ffim li it issu V it IS mixed witli soot, sulphun t of e adminm, 
and oxide of /uic The coioui is a#» ompiound of brown, yellow, 
black and white, varying with Uie epiautitirs of the ilffitrent 
substances which eutei into the unxtnie 

To < btam the metal, I have used the following process Add 
to the sublimate an excess of murixtic acid, hiiti and wash the 
jesidue, add the washings to the liquid, eva|Krtaie1o diyncsi<^ 
to get lid of the excess oi acid Vredissolve m as little watei as 
possible, filtei again to sepaiatc/llie insoluble p.at, lutioduee i 
plate of fine, and the cadimumiis piecipiirtul m the foiui ot 
small leaves. Jin reducing these to a massavitUout los-. I have 
jEqyond consideiabie difficulty t^om the volatile »atujt ^of the 
metal, &c. 1 followed fetronieycr’s pioc< ss, until 1 found that 
the globules v?hich subhmtd lutef the cold 2 >art of the tube wete 
more rti<dleabli, and did not, asIte dest iibes, scale ofi when long 
Uammtied , I, therefoie, put the spongy precipitate into a black 
glass tube (closed at one end), tdkethi’i ^i a little ixmp-black 

2 F 2 . 
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ori^^x I and IsagJ; the ead cont^rii^ li^ ,|i,the riq;d jheat 
eejQa^^in,fire^fate unt^ 

limed m)^ a paA of Che tube veiy near-^hlerqlt was 
Aiber thr<>^mg oii^twhaf remains thejhoftom (and Whii^ may 
fee ddne ,|f%ou^ danger nfflosi^^^ of, the subliimte, as that 
adheres,'firmly to the’gl^s), ihtrodnce some wax, and heat 
i^«efitly ;^,Klle the wax ^ in we hipt bf hu^ mefal will 

ihui lOTru a button, nf assisted wi^ ,>sKgnl;! aljhatibn j it 
a^bfild be allowed toi cool before jit is,, tal^h dut^|i, Its colour is 
Inch that those of,friends who have seen it sufppsed it to be* 
shyerbut when.^orapared with 4 piece of . that metal it has a 
blue cast;’ . The feo,ttom and sides of the button are' covered with 
facets, haying exacfly the appearance that it would assume, if ..it 
had been ^truck bh every part of the surface with a small ham- 
men When exaramed with a strong lens, tfe supei^cial crystal* 
resemble stars, each having a nucleus froni which six spiculse 

— V'-t__ 1 .^ _ 1 Y.'*! ’_ :.l r- . ‘ 1^— » *: 



it is veiy probable that his contained a little zinc. . The specific 
gravity at 02° of the specimen from which, this piece was cut, 
was 8*677. , ‘ ^ , , , 

As to the weight of Qie atom, Stfomeyer calls it 6*9677, but 
his analysis gives x 

Carbonate ..... 7*05 

. , Sulphate.ij,. * .. *- ,7‘05 

Nitrate. ..... ,1.....j>., 6*93 

Chloride..... .*.7*16 

Phosphate ..... .. 6*89 

Oxide... 6*96 


7*006 




Average 

Prom this, I think, we mi^ht infer, that the true number is 7, 
at least in the absence of a greater number of experiments. He 
has stated, 4mm&, vol. xiv' p. 271, ,that ‘Hhe precipitate formed 
frt>m muriate of cadmium by carbonate of aniraonia is insoluble 
v^n ah excess of carbonate.’* Tliis has been contradicted by the 
late Prof. Clarke, Anna/s for March, p. 196.' In order to set the 
question at rest, I made some Auriate of cadmium> both of the 
substances 6mg 'pure; then^ht 1-lOth grain into two watch 
glasses, adding a few drops m water to dissolve it.I poured 
upon it a solution bf carbonate of ammonk (satorated at 60*) 
until itfaE&ouilted to 227*17 gr. it appeared to have dissolved a 

S t I but having stood 12 hops, it was decanted, washed, and 
t at 15(^ long enough tO,evaporataany carbonate of ammonia 
in it 5 the residue was *68^ Now as grain of muriate of 
cadmium is eqqal toJ^4 carhonatei supposing the *004 of loss 
to be dissolyea, insfc^d of tho unavoidable errors ofexpiniment, 
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it cknaot be i^ipe soliible „one part 'ik ^6792| »o near, 
appbakdihin^ f;b jbasolpbffity as t^y&d to the con^Iusibtt that Dr. 
Clarke :was,in e’ii*or. ’ 

In one instance wheiisublirnaf ff tlih piire metaj, the top of the 
^ass tube was hot closed, aM ^j|ad been kept in the tire longer 
than uahal; upon scrayhig out th^ sa|tliihate, instead of metsil, jt 
consisted of parpjle, ops^ue, ratimtii^,’^eedle formed crystals ; * 
imagining it to be a carburet, 1 ^rew it into muriatic acid, where 
itdissoltr'ed withdut effervescence, and left ridresidue ^ it, therefore, 
must have been k Crystal)i'-tedpx^ide, but whether the oxy|jen;was 
in a different proportion than hitherto found, 14iave not had tinie 
to ascertain ;„butas I ajb engaged at present in experiments upon 
thb metal, in a short time y,oh , will receive an account of any 
thing which may be ihtterestingi ^ I cannot conclude without 
offering* an opinion as to the best mode of procuring it in suffi¬ 
cient quantity td be useful in the arl ;. As the caamium rises 
earlier than the zinc, the first products of the distillation must 
contain more than the li^tif the tube was put up immediately 
upon the pot being charged, and the '^>rst few pounds or 2 iuc kept 
separate, I have no doubt but the' zn.c smelter'would find in it 
enough to pay h’s expenses in subliming it; dn lact, the addi¬ 
tional expense would be ve^ tirifling, as they do not sell the 
zinc in tke crude state in wl^mh it is found after distillation, but 
always melt it into lump^ ; this is done in an iron pot, by putting 
an air-tight top to it, and increasing 4^,h.e heat, perhaps, 200*^, 
which may be d«ne with little fuel, .they would, accomplish it, 
and thus be enabled to render the new metal at a price veiy little 
higher than they do zinc., I remain, Sir, 

Your most obedient servant, 

• WlI*UAM ilERAPA-TH. 


Aetic%e XIl. 



d# cryfeiallized^ lt 

metallic bias's, of a Agranular struti^iiite.^i^re 'two yaHetie.s 
which afCyety-difticaltiy d»tingic|ifaedfr^pit eaCh’^er^r Iri php*i, 
of the^e ykrietieC the grains arejfdhhder f it dh^k|iitates in tbei'^ 
fire with extreme^srioleuceI whe^iffie'it^ gl^ tube clpspd- 
atone i 
• tion of 



4^f 






g^ular>’'r|^at is by .Jjiis 

Mta-rr/l0>»<i:>^ .fiasti 4-'Via' r\i? 


r!BK4er©4 i%bas'tl^iti, th^'|^^.ar$i|^||', of 4 

orfe, it dec^j^tes less,, gives sblpbiire^foT arsebic by 4^tiila- 

fit apj^l^ ^tliat. it ^ tbie fl^st ,tb^ Tarieti^S wbicb'was 
M. PsaC,. Ij^’e'twp'brst aiiaJ|yses i?y|ipb I am,now 
to describe were i^acle .on. Jbe, Jiyst and the 

rewnder on the second,.as;inay boseeii bylbe xesnlts. 




m hy Means of I^nc Add, 

4L, Forty partsvmtbe pukeirized niinerai were tr^tfed with pure 
nitric aciu until tihe unmssolVed portion appeared “to be tnerely 
salphuFii,The residuum weighed l*38 p^t. The sulphur wks 
burnt, aim I'eft Q'W part Of sjlicai or at l^st of an earthy pow¬ 
der* Ib^. weight of the burnt sulphur uras, therefore, 1*11 part. 

h. The solution precipitated by muriate of baiytes gave 28*77• 
parts of splphate of barytes, equivalent to $*96.,ofsulphur, which, 
added to 1 • 11 before obtained, make a fotal of .6'07. parts, or 
i2'676 per cent.' 

c. The barytes added in excess was separated by sulphuric 
head!;, and afterwards a current, of sulphuretii^ hydrogen gas 



lyeU. dried, and was weighed while inclosed in a Cpyered platina 
5cracible, in order to prevent the attraction of mdistqre during its 
cooling., It weighed 36*87 parts. It was afterwards treated 
■with.caustic amo^uia upon the same filter; the ammonia dis¬ 
solved the siilphuret of arsenic, leaving as ji residuum the sulphur 
which was separated from the sulphuretted hydrogen during the 



and weighed, whin #eH' 'dried, ;i47 part. The ^36* 87 parts, 
therefore, contained oi5ly;36*.7 parts.of sulphuret oflarsenm, equi- 
wMent to 21*75 parts,'of mebiliic arsenic,'j or, 54*38 per cent, of 
■tho-'-weight of the'miheral,>.; ■: ,; '}■ - ^ 

4 ^''.' 4. Thevselutiphideprivid of ats^icj ^aoid heated^; to- reqxidize 
^e protoxide iron, .ammomp. was afterwards^dded it in . 

. ^fe'at ekoissi' < *! It'' occasioned^ h :preoipft^; of. an / olive^een 
Ohiour; .fibis wjas separated# dissolved in acidthis 

neutr&ed|#ofariy^'§s,possih.lo,,_^^d,|j^ jr<^ was 
a;^i:.by'''shecinai^>,qfm)^ ';.Tho Vp^inateo?iifbd, 
0ie3^byhoB.t4n’ad:ld'pkhr'%^el gn,^: of oxide 







J 822 r| MelJmd of of Ni^el. 

/, ,'^i^s acid,,¥|ffla thesoluticm 

^evapopi^ied ti^^tl^ness4-tiiife was' re<i-ksblve<i,4ii'water,' 

whi(|i left a w^ie pov^'^er unm0^$^<l. This j^owder «rse>- 
niate 6f/.iir€r6xrd& of iron;; wibj<l|i>s^r., heating, Weighed l-pait,. 
^uiv^ent to 0-44 part of raetai% IWehfc, and to 0*215'©firou^ 
The qu^tity of oxide of niokel'lhtaihod was, therefore, 14?32 
parts, 'equivalent to ’il'27i of metalffe mcifcel. In thatwhtohi 


here esidhiatd as pure aiolfel, ilief4 was, :h,sihan .quantity of Ihne 
■w^ich became evident when-th^ ^lutioii'^f neutral muriate of 
nickel Was misfd within exce^-of subqarbonate of ammaiiia.; 
but the,!;,quanta^"of carbonatefc^lime pmseipit^ed was toQ'inqon- 


•The anmysis then give^,: - 

- ■ Arseiiic> «f ..... ,’'h5,*£K) 

' Sulphur,« 6 V .12*67 

.'Nickel,j^‘......... 28*17 ,'■ 

Iron, df:\ ,.i..3*63 

Earthy matter ..*. 4 ;;,..... *0*61 ,' ' 

‘io^s 

' t * J *. s'* 

The excess, given by this analysis is undoubtedly owing to the 
hygromgferic moisture c.0nti^ned in the Sulphuret of arsenic at 
the time of weighing. This iiioonvehiehce wotild be, however, 

idociTxr fiicin'cn* 


arsenic by the action of the nitric acid upon the arseniuret 
could be prevented; this last circumstance renders the method 
employed in the analysis described quite inapplicable’; for it is 
riot a question of approxiiriations, ^but of results, as accurate as 
'j^q^ible.' ;■ ,,= . 

Analyds hy ^eanf^ 'Ni^j^iuridtic Acid, 

The lime found in thri} preceding analysis niede me .suspect 
a mixture of carbonate rif-Time with the'w la the following: 

_ _1 _'Tl_ "% /‘•‘I'l 1*. A' ’ * ' *» ^ 


' \' &. TmpartS'Of'the wli^ehorse^ 
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nickel, or cobalt, when the acid is concentrated. This solu¬ 
tion of the sub-arseniate was decomposed by caustic potash, 
leaving 0*83 part of sab-arsemaie, which. 1 have mentioned 
above. The potash had, therefore, talen np 0*1(> part of 
arsenic acid. The 0’82 part of subarbeniate, produced by 
the potash* contained 0*764 of oxide of iron, and conse- 
■quently the 0*98 part equivalent to 0*UG of metallic 
arsenic, and 0*529 of iron. ^ < 

c. The ammoniacal liquid, mixed with the Caustic potash, 
furnished 3*44 parts of oxide of nickel, equivalent to 2*7 
parts of the meta|. The liquid, '.separated from the oxide of 
nickel, was evaporated nutil the ammonia was completely vo¬ 
latilized, without depositing any thing. It was afterwards 
mixed wi]^ the alkaline liquid, resulting from the precipitation 
of the oxide of nickel, .aid the suharsemate of iron. This mix¬ 
ture now contained arbenic acid. It was neutralized by means 
of muriatic acid. 

d. To separate the arsenic acid, I used M. Berthier’s me¬ 
thod. I dissolved ten parts of common iron wire in muri¬ 
atic acid, and poured the fcolution into the preceding, and pre¬ 
cipitated with «an excess of ammonia. The piecipiiatc, washed 
and heated, to re(lnes.s, weighed 22*4 parts. But ten parts of 
metallic iron, which in general contain 0*0005 of its weight 
of carbon, give J4’35 parts of ])evoxide. Subtracting 14-35 
from 22*40, give.*! 8*05 parts for arsenic acid, which, added to 
the 0*116 part obtained'*?!! 5; gives a result of b‘166* parts of 
.arsenic acidi, equivalent to 5*332 of metallic arUcuic. 

The analysis tlierefbre gives 


Arsenic . ... 63-32 

Sulphur.... t.. 14-40 

JSiicW. ,27*00 

Cron ...... t.... .. .5-29 


ioo*bi 

The dilferende between thv two analyses is inconsiderable, and 
.,4iows*ihat the analytic metliods agree veiy nearly: especially if 
we consider thatlbe sulphur, dqlermined by the same methoefia 
the two experiments, varies iu^roportioii, and appears to indi¬ 
cate a diderence of coaaposlti 9 m in the ores. Still as the arscmic 
acid could not be entirely se^imted from fhe peroxide of iron* 
the result is always'subject td'uncertainties, wrth respect to the 
relative-quants ties of the iron and arsenic. , 

(G.) by M^ns f^lfromuriatk Acid affd ^ 

JUiid. ' , I 

tes analysis, weB as the, following, were slade on pieces . 
taken from ft specini^n coining ^so from bOoe j *feut as. l^haySf; 
said above, forming; anothtu^ iqarjeiy wiekel 
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a, 15'] parts of the pulverized ore (tleprived of its carbonate 
of lime) were dissolved in nitromuriatic acid, which left 
0*56' residuum, of wliich 0*4 were sulphur, and 0*10 silica. 

h. The solution, precipitated by muriate of barytes, gave 
18*18' parts of sulphate of barytes, equivalent to 2*5 parts 
of sulphur: the whole quantity of sulphur was, tlverefore, 
2*9 that is to say, 19*29 bundredtiis of the weight of the ore. 

c. Tho liquid ha\in^ been filtered, was satuiated with«am- 
moiiia until a precipitate begun to appear;» acetate of lead was 
then poured in as long us a precipitate formed. This precipi¬ 
tate was then washed in boinng water, and tus after an edid- 
coration continued for a long limb, the washings (‘ontiimed to 
redact with nitrate of bilver. I dried it, without attempting to 
deprive it entirely of its muriate of lead. Healed in the fire, 
it became yellow, and weighed 45*5 jiarls. 

I dissolved 42*53 of tins in dilui' 1 nitric acid, which left 
undissolvcd 0*58 part of red oxide ol iron, which gave out 
the odour of arseiTic in a heated tube. The solution, mixed 
with sulphate of soda, gave 40*73 narts of sulphate of lead, 
and altcrwards, with uniaie of silvei, 3*77 ]>arlb of chloride of 
silver. The liquid w as depiived of the Siip'jrfiubus nitrate of 
silver, by the -idditiou ofmnriatic acid; and afterw'ards filtered 
and evagoi'atcd to dryues^ji The dri<*d mass dissolved m 
water left a white powder? ivhich weighed 1*25: this was 
arseniatc of lead. The liquid neulrah^« <1 «is neai’ly as poshible 
means of caustic potuhli, deposifed 0*1 pari of a light 
and whitish subfeiauce ; this was the ucutraJ iirseniate of iron. 
These quantities were obtained from the 4*2*53 parts dissolved 
by the nitric acid; calculating for tihe 45*5 paits, the entire 
wcigld of the pri’cipitate obtained Jiy means of the acetate of 
l«fc},d^we haio t'le following quantities: 

Sulphate of lead 40*58 = 32*4 l)() jiafts of oxide of lead. 

Chloride of silver.. 4*00 5 = 0*77 of muriatic acid. 

Arseniate of lead .. 1'04 = 0*89 of oxide of lead. 

Aiscniate ol iron ,. O'U 5 = 0*03 of oxide (Jf iron. 

Oxide of iron. — 0*02 

•04*37 

This 34*37 must he taken from the 45*6 parts of the above 
mentioned precipitate, to obtain th]^ weight of the arsenic acid, 
which is 11'13, • mid. which corresponds to J^iarts of ar- 
eeuic. • ♦ * • 

We must not expect that a resigit obtained by so intricate 
am expqrijifient can be esaact; because, if the small errors 
of each of tide determinations, for example, small losses, are 
ad^d togetJiiir, sthti snin will occaiiiod a error in the ge¬ 
neral result. And this mlly hapi^na. 

. Am Tho liquid oi the araenic 
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add from Ihe acetate of lead, was deprived of the excess ol 
lead by means of sulpburctted bydrogeu gas, atid the oxide of 
nickel by caustic potasb. Hie oxide Ihus obtained weighed 
6*92, which makes 30*fcl hundredths of metallic nickel m the 


ore*. , 

The general result of the analysis is, merefore, as follows 

Arsenic.f.48*06 

Sulphur.19*29 

Nickel :.30*80 

Iron... 2*99 

Silex./.. 1*00 


102*15 

As the result of so omplicated an expeiiment cannot be sa¬ 
tisfactory, I devised another analytical method, as follows ; 

(B.) Anali/hh hif Means of Chloi ine. 

A portion of the piilvtuzed ore, previously trt'ated with di¬ 
lute mmiatic acid, to sepaiate the caibonate of lime, was in¬ 
troduced into a bulb, blown in the middle of a piece of baro¬ 
meter tube; a current of chloi me gas, dried over fused chlorine 
of lime, was made to pass tlirough the tube, and when iif »uly the 
whoh' of the atmospin nc air was expi lied, the bulb v as heated 
by means of a spirit lamp. The nutals and the sulphur com¬ 
bined with the chloiine gsjs, llic mixture of the muiiatic, 
arsenic, and hypobulphurous acids fouiK’d, distilled m small 
drops, and were collected in water. The less iblatile chJoiidefa 
remViinod in the bulb. Tlie operation continued foi 12 hours; 
but the evolution of chioune gas was always v(*ry slow; 
45*685 parts of the o.re wcu. einpJoyed. 


(A.) Examination of Chloiideb remaining in the llntb, 

a. Water was introduced into the bulb ; the yellowish mans 
did not appear to dissolve at hr»t, and the watef dissolved only 
muriate of iio.i; but in an hour, ntimate of nickel was also dis- 
sohed, and the watei left a lesidumn of 16*12 paits. which 
were ore unacted upon.'**' The gas had, therefore, decomposed 
80*565 parts. The solution tvas mixed with nitric acid, and 
bbiled, to convert the iron into peioxide. It was afterwards 
neutralized by ammonia, tyd the iron precipitated by succi¬ 
nate of ammonia.« The suc/jiiiate of iron, burnt upon a small 
porcelain cj^psuie. left 1*82 pait of peroxide of iron, which, 
treated 'Vvilh soda uy the blowpipe, gave no trace of arsenical 
odour. This quantity of poroxide is equivalent to 1*26 of me¬ 
tallic iron, or 4* 11 per cent, of Ihi* w’eight of the ore employed. 

* To Mitisfy wyself that tiUo portion tm4ih8olvcd by water was not altered, I exa* 
mined It with anuetobrope, by whidi it appeared like small iiragnients poiti^ycor. 
roded. 'Vl'lioa ditiMiilvcd tn nitroijiniTiatie add, it jjav'e, with sulphate of baryteb, the 
same qttaQbty of svdpltur ae thts:pon^ dtomnposed by ddoxine. 
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b. 'Kare soMiba,. ‘fr6^^Vfro^ %ith of 

ammotiiiBL. It %ec?cme^'of a b!|j:4 ^colour, witfioat depoiitmg 
ariy thitjig- Tbo/ oxide of nicls^ Was precipitated by oaafitic 
potash; ft weigbi^ 11*?^ pairtsiH!''‘lt was dissolved by ffiiiiiatio 
acid, and the solution jsvaporated .to dryness;-the dry mattery>^ 
treated With water, left 0*1 of silica, ^ndissplved; the weight of 
the oxidddf nicbel, w^s therefore, oiilW;ll'@25,. equal to 2§’9^ 
per cent of metallic nickel m the ore. A current of sulphuretted 
hydrogen'gas was passed, through the ^tutioh of muriate of 
nickel, which occasioned a small precipitate, t^t was with 
difficulty determined by the bfoWpipe to be c(»pper . 

c. The' solution precipitated in o, by caustic potash, had a 
Tofee coloured tint. Jt deposited, by evaporation, 0*37 of 
oxide of cobalt, equal to 0*92 per cent, of metallic cobalt in the 
ore. This cobalt contained a li itle copper, which t did not think 
it worth while to separate and weigh. 

d. The solutioii which had deposited * the oxide of cohalt, 

was supersaturated,with muriatic acid,, and evaporated to dry¬ 
ness. The saline mass, treated with vater, left of silica. 
As I employed caustic potash, which, when treated in tlm.same 
manner, gave no U'ace of silica;-this silica v. as'derived from 
the nickel on ; but as ehlorme, gas does not combine with 
silica, that is to say, witli oxide of silicium ready formed,, 
it is very probable that this silica existed in the ore as .arse*- 
niuret, of «^ulphuret of silicium. . ^ 


'BmmhiiLtioa of ihe Volatile Suhstames. 

" a. The liquor which distilled was ,of a veiy djsep orange co¬ 
lour. When dropped into water, it became milky, and deposited 
sulphur. The excess of .chlorine, ^continually absorbed by-the 
gradual^^ acidified the sulphur; so that towards the emi 
of the operation very little of it repiained. The bottle, which 
served as a receiver, had a ground glass stopper, and put in 
a place the temperature of wlxich varied between aitd IdO® 
of Fahrenheit; after sonie hours' digestion, the .stopper was 
taken out> and the liquor was,heated to ebullition, in oaifir to 
expel the excess of chlorine.Tim. partiel^^ qf^Biilphur which<^ 
remained. unacidIfied, .graduaiijf attracted ^^^h other, ^id at 
length formed a small globule, whicbii/altcr the, expulsion of 
the gas, wfiis evaporated: it wnigh^id 0*55,part. v.. . , 
b. The liquid was neutralized cattstip ^f|Lsb, without 
being rendered !ufbid; proting that no pm of chlf^db of 
ir^ had been volatilized^ It was rendered sliglflly aoid) and 
mixed wit^ mujiya|e of barytes; il gave 30*92 pgy^.of sulphate 
ofharytes, equivalent to 3^7 of ^Iphuf; wWen, wifh the OiSS 
obtainedJfe aV.makes a total of ,5*92, or 19‘34per- cent, of the 
weightorae.Ore. i.''" 
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but the bulky'State of the Kt«3bars|iiH^te of iro,u> and the Jong 
washing wMoh it requires, induced me ouoe more to try the 
acetate of Hs^, in the hope that the absence of iron would 
render the,composition, of the precipitate'less complicated. I, 
neyertheless, deceived myself; and I had afterwards to sepa- 
r^^^ the le^d by sulphurm acidi,,and the muriate, acid by 
nitmte of sdyer. The acmte of lead'gave a precipifhte, which 


acid* which, both deducted &om 86*85, leave 21*26 for the arse¬ 
nic acid, equivalent to 13*88 of ihetaliic ar^nic, or 45*37 per 
cent, of the weight of the ore. 

Thp analysis merefore gave • 

„ jfiUKsemc , . 45*37 

Sulphur. .. 39*34 

Nickel ........... 29*94 

. Cobalt, with a ti*ace of copper .. v.,. 0*102 

Iron...... .4*11 : . 

Silica 1 ..... *90 


, ^ \ ; , 100*58 

I shall not stay to inquire into the cause of the excess of weight 
givih' by the analysis ; those who‘’pre accustomed to ^accurate 
researches, know how easy it is to fall into such an error, 
whehtcvery iehbrt is madc.to Jose nothing. I shall oply, add, 
thatvif the silica of tlie ore was in the state of siiicium, there 
vroiiii^ scarcely be any excess. ,, . , , 

As to the chemical constitution of the-. 00*6 analyzed, it. is 
evident, that it is analogous to that of arsenical iron and 
^y cobalt; that is ♦•to say,t that it contains an atom of quad- 
risulphuret of the metal combined with an atom of bigi^c- 
niuret, of the same metal; <?alculating the composition on this, 
view, we Jiave the following proportions : 

^Arsenic . . .. , 46*17 


. Sulphur. i ^... .. . 19*3^ 

^ ’’NicKql i'-. .1.. '36*51 

Itlis is^^ the cotMlOsition of *a combination containing nei¬ 
ther iron nor cobmt.l>^' But the three metals in question, may 
occurj ih ,i similar state of combination, mixed togeihef in dif- 

.r_ ‘ __ -.I'iii_.. J-_xt'. _1*__x:_ 


and df^cdhiit are dkactly similar, and that of irohSyejcy little 
exceeds Consequejidy, w^ in the ore, whiphT have'^iqpa- 
lyzed,^^e ■j^eights pf^the cdbalt aiid^ironmm added to thai j'of 
the hick^l ^ ,we haves &4*95, which al^rees v^ dearly,with the 
calculate4lrd®ylk analyzed on the;two first expe¬ 

riments, :^a.,that e^mined by M. rsaff, were iheqn mix|nr® 
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called grey uickel, to indicate that its composition is analogous 
to that of grey cobalt. 

It IS evident, that the quantity of ai’seiur found in the mineral 
is too small to form a biatseniuret with the whole of the nickel; 
and the variable quantity of iron indicates that the sulplmret 
of this metal, or its arsenio-sulphuret, is mixed with it, and^not 
combined in definite proportion, eitlier with the arscumret of 
nickel, or the arsenio-s\ilphuret, 

IV. Detailed Account of the Method of andyzing the Arseniurets, 
ortheAneHio~sulphureisof*Nfchel and i'tiMi, hu Means of 
Chlorine Gas. 


It has been seen, by what has hccii stated, that aisciuc and 
other motals were complctelv separated, only by the decom¬ 
position effected by means of cJilovni gas ; and notwithstand¬ 
ing each of the other methods has given an approximation to 
the true composition, they cannot be irgaided as good; for 
every expenment which leaves the o^xiator indoubt, must be 
considered as iueouclusivi*, unless * be c'ohtirmed by an¬ 
other less questionable process; but then it is t better imme¬ 
diately to employ the most certiin method, * 

I am, therefore, now going to relate more particularly the 
method of analyzing nickel Srea bj chlorine gas, and 1 shall 
notice the ]necautions which are iequi*<ite to olitain the object. 

At three inches from one of thv ends of a buiometei tuhe, 
blow a bulb of sueh a size that it shall he only one-third filled 
with the powder of the substance to be examined. On the otUei 










, [JuN-E, 

the ^,tift»i^dJ:^W;the %be a sea<md 

and sraalliBf fcuJlb, alter wjiioh, bend tlh^ dmtf^n tube, as sHawn 
by the figure G.IJ. The tube ,is to jbe weighed at first 
empty, aud aftei'watds with subfetance]^!^ be, analyzed, in 
<krdBr to ^terraine its weight, . ' ■ 

.,4^0 evolve thecllilorine gas, a y^sel. A,, may be employed, 
capable of holding from two to foifr pints.i a mixture of cqm- 
rqon salt and of oxide of naanganete is to put iio^b it, and it 
is then to be two-tlurds.filled with water; the oififiqe is then 
Jte doted with a dork, , through which pass a long stemmed 
funnel, B, and aosmall bent 'tub^, ^hich gives vent, to the ^s. 

Fig. ABB exjdgihs this arrangement better than any de¬ 
scription. 'From .ifie bent tube, the .gas ..passes into another 
tube* C, 4hich contains small fragments effused chloride of 
csaicium; and from this if passes into the , small apparatus, 
which contains the powder to be analyzedr 
The-joinings are made by small tubes df caoutchouc, firmly 
tied round the glass tubes. The drawn tube, OH, descends 
perpendicularly into a bottle, H I, one-'thifd filled with, dis¬ 
tilled water, GH. passes through a cork,, which closes the 
mouth of the bottle, and vi^hich contains also another tube, 
from 24 to 36 inches long, by which the excess of chlorine 
gas escapes, and by which it is cQnveyed, out of th^ room by 
the chimney. This arrangement is represented in the fig- 
GHIH. The botae is placed at a convenient height, by 
tneans of the screw, r, 

When every thing is thus ananged, coneeiitrated sulphuric 
acid is poured by the funnel B into the:‘:yessel, uiitil a diteri- 
gagement of gas begins to take place. Care m.hst be taken 
fhat.fl)« mixture does not fbecome foohot, as it would occa- 



juinute out of thq bottle If I. 

As soon as the great^ part of the atmospheric air is dis- 

f kced by the chlorine gas, a spirit lanSp is plaped near the 
Jiib E, A very small flame only is requisite, arfil .too great a 
degree of heat, must be avoidedfor it is difficult, especially 
at the beginning, tOs,expei tl>e atmospheric air perfectly, and 
this, m%ht prod^uce arsenious acid in aismall part of ..the ore, 
.yrhich^^nld render the result inaccurate,, . j' ; , 

As theiisass b^omes ]^Qt, an orange coloure^., liuld; distills, 
;Whi^h. {^pdenses ip the lintle bulb F; and as ^thisfrlk, it runs 
»fhrough the tube G H,,and falls info the Water. ’ a 
The opCTation,contin«eaf,in this manner wit3W>ut reqfiirmg 
,m:^; attehfron, unlC8S,t,Q,^d'a small quantity pf suiphuric acid 
every ^ or 3 hohis, when the disengagemen^.of .gas' goeS; on 
r»lowly. ;vNo art^ial heat, is employed to theextnea- 

.tlon; ^^in that ^e it, y^ould fake place tod\||uickly, Bach 


Jiirougfi 
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H I, ^ives a slight vapour, which' is owiiig to a portion of the 
double acids which the water h^ not yet dissolved;'h^t this 
vapour falls back awaiu j upon the sumce of the wateH and 
none of it is lost. . If, oh'the other hand, the gas is extricated 
too quickly, the acid vapours will not have sufficient tiipe to 
Condense, neither in the bottle, not the long tube JK, and. 
a vapour will be seen escape from the opening. ' 

Baring the ope^tion, permuriate of it on sublimes in ^mall 
red transparent flakes, and a small: quanti^ of which is even 
deposited, ED. On this acpouirt, it is proper to hare- this 
so long that the portion ;eublimed does ndt esCape; 

Another portion of the muriate is carried by the current in 
the direction E F., When the acids condense with the muriate; 
there results a white crystalline matter, a small quantity of 
which even descends into the small bulb F, which is made for 
the purpose of preventing the muriate of iron from descending 
into the bottle. 

This white mass^is the orange coloured liquid; and when this 
latter has been poured into the bottle, the white mass is to be 
decomposed by a slight heat, the double acids a^e volatilized, 
and the muriate of‘iron re-appears with its red colour. 

Tlie operation may be discontinued when jqdged convenient; 

I sufFered»it to continue 28 hdbrs ; but I found that in the last 13 
hours that I had gained nothing. The chlorine gas does not 
produce a partial decomposition $ the, whole of the oi-e com¬ 
bines with it, and#that which remains after the operation has 
undergone no alteration ; it is, therefore, not at all necessary to 
wait until all is decomposed by "the operatidn. 

At the moment in which the operation is discontinued, adop¬ 
tion of the volatilized acids still e<dheres*to the sides of the 
sffialkapparatus, Jrqm the large bulb, to the opening of the tube, 
H. To get rid of if, both bulbs are, heated at the same time ; 
but to such a degree, as not to volatilize the muriate of iron ; 
and whilst the bmb4 are cooling, a solution of carbonate of pot¬ 
ashes poured tliropgh the funnel, B: this occasions a rapid dis¬ 
engagement of carbonic acid gas, by which the lastyapoflsWof 
the acids are carried off. “ ■ * 

When at length D E F O H is* removed, C H is waished se¬ 
veral times in cold water, to remOve all traces of/acid wMch 
may adherer to both inside and out, and this water is to be 
poiited into the Aftferward.% the metallic chlorides are 

dissolved in waller. The chlorid§ of iron dissolves^readily, but 
thi^ chloride of nickel resists the water at first. A drop of 
murmtic acid' ought to be added •to the , liquor to prevent its 
being turbid; kfter ffitratidh, the ^undissol^d portion is to be 
w^hed. ’ 

tpis liquid contains some protcfmuriate ^ iron, mixed With 
, perffiuriate. 'If is;ftiiis'’ milrsate' ud^h'"4s^:'i3ffist 
'which, us'utflfy ^teloped ihv mnridll^^ 
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Mine Tin as I have mentioned, the produce of veins, and 
IS raised with a mixture of all the substances which unusually 
accompany it. 'Ihere are, not unfrequently, copper ores, pyrites, 
wolfram, micaceous iron, &c. and the separ|Ltion of these, as also 
of the earthy matrix, is the^.object of various^rocesses of dress¬ 
ing, wliieh are conducted with the greatest care, and require a 
considerable portion of labour. , 

' Whether, in a CQuatry wh<^re fuel for smelting is on the whole 
very cheap, it might iiot be economical to diminish the labour 
of dressing, and,® by leaving mofe to be done in the furnace, 
reduce the expense of the former operations,, is a question'that 
I have never submitted to a d^ecl, experiment, though I conr 
ceive it to be one wortb;^ of trial. The various earths may be 
quickly separated by fusion, as in the case of copper ores, which 
are now always smelted with a large mixture of the diifereiit kinds 
of spar in which they are found, all of which is easily run off by 
the fire, and the scoria or slag Separated from the metallic 
part. 

The fusibility of tin offers a mode by which it may be separated 
from an alloy of most other metals with which it is found to exist 
in veins, as lead and zinc ores are seldom mixed with it. This 
property is now nmde use of to ascertain extent in refining tin, 
and might,probably be taken advantage of still further, so as to 
avoid some of the charges incurred in dressing the ore. 

The metal produced fr(?m Mine Tin is always of inferior quality, 
owing to the mixture of other metals, and which it is probable 
could not by any mode be entirely got rid of; it is known in 
commerce by the name of* Common or Block Tin, and the quan¬ 
tity forms a large proportiqji of the whole that is brought to 
market. , 

' ,i>tream Tin is found in the lowest stratum of alluvial iriatter, 
in the bottoms of deep valleys, or places where a considerable 
deposit of mud, sand, and gravel, has been made by the action 
■of water; it is. often discove.edoccupying a thin bed incumbent 
on,the rock, and covered by an overburden, as the streamers call 
^it, which is ss^metimes from 20 to 70 feet thick. The tin is in 
xounded fragments, sometimes as large as wajonts, but more 
generallv in the state of small gfrivel, and even of fine sand ; it 
IS imbedded iu loose matter, composed of the .detritus of the 
rocks from which may be supposed to have been separated. 

Thp pjrinc^ai peculiarity Stream Tin is tho^absence of any 
other metallic mixtures, excejJt nodules of hematitic iron ore, 
which sometimes accompany , it. This circumstance fits it, for 
produciog a very pure hibtal.i Thisis ned: the place to speculate 
on the causes which have so completely! freed these ores from 
substances with, grhich fhey*^ were in al probability originally 
combined, or tp.inquire whether it is to be attributed to mecha¬ 
nical actibii, or whether ,|t has blen effected by decomposition 
but it may lot remarked that^ besides the hematite already men- 
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tioned, only the indestructible metals, and^the osdde of tin, are 
now discovered existing bi deposits of this'nature. 

The operations of dressing Stream Tin .are simpler than those 
for Mine Tin. It is smelted also in a different manner, and pro¬ 
duces a superior metal known by th* nattle of Grain Tin, w]iich 
is principally used by the dyers, and for the finer purposes. 

The processes for dressing Mine Tin are in many respects the 
same as are used for all other ores, but are Subject to some yaTia-*" 
tion, which are attributable to the-following peculiarities. 

1. Being for the most part found intimately dispersed through¬ 
out the matrix, the whole is necessarily pounded down to a very 
fine state to admit of the perfect separation of the Ores. 

2. That being unalterable by moderate degrees of heat, it 
admits of calcination, by which the specific gravity of the sul- 
phurets or arseniats with Wiiich it is mixed, may be lessened, 
and a mode obtained of rendering them more separable. 

3. That the wei^t of Tin Ore being greater than most others, 

it is less liable to waste in the process:. of waslring, and, there¬ 
fore, may be dressed so as to be nearly clean irom^all substances 
not actually adhering to it., • 

From the first of these peculiarities it follows, that all tin 
mines must be furnished witli!#stamping-inills of sufficient power 
to bruise down the ores raised, which is generally done so as to 
produce a minute division of the^whoje, and on this accountj 
formerly, the quai^^ity and fall of water that could be applied , to 
this purpose usual^ limited the quantity of ore that could be 
returned fbjm amine, or the whole .was frequently carried'to 
some spot favourable to the erection of water-wheels to, be 
applied to this purpose. Within m few yiiars steam-power has 
bten ^applied to stamping-mills, and has tended to increase the 
. supply of tin ores. Engines for thig pm-pose, of considerable 
power, are w^orkin^ with great effect at two of the largest tin 
mines in Cornwdl,^Wheal tot and Great Huas; from which ate 
now arising abundant returns of the metal, and wliere formerly 
it would have been impossible to have produced it. -isr .«-• 

The •state of division, ortlie size, as the fin dre^ers call it, is * 
regjulated by a plate of iron pierced with small holes, through 
which the whole passes from the stamping-mill, being washed, 
through by rapid stream of water conducted upon it for the 
purpose. Thig^^ u point of great ihmortancevand rs regulated, 
by the state ofOTsseminationin whicn every ore is ffimd. 

It is not the intention of this memoir to defiiil the processes of 
dressing which are common"to. mpgjt ores, and^ therefore, it may 
be sTiffiicient to rematk that, hfter bimg stamped, the tin ores/are 
wdshed according to the usti^tnode, so as to separate the earthy 
mixture and "as much of -tliat ql' a, metallic natarc as is possible. 

^ All these operations are conducted with moro&an common cate 
’ and accuracy; for a# tin ore holds suah a large piajportiori cd‘ 

2 G2 '' 
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valuable metal, it is of course treated with every precautioa to 
guard against waste. 

Some metallic substances will be found, however, which, from 
their specific gravity approaching nearly to that of tin ore, or 
rather exceeding it, cannotjbe removed by any process of wash¬ 
ing ; these are mostly decomposable by a red heat, which the 
oxide of tin will bear without alteration. Therefore, after as 
much hffs been done-as possible to render the ores clean on the 
dressing-floors, they are taken to the burnmg-^Jtoiise, which is 
furnished with srojall reverberatory-furnaces, on the floor of which 
the Ores are spread and submitted to the action of a moderate 
and regular fire : they are frequently turned over by an iron rake 
to expose fresh surfaces, and a considerable volatilization of sul¬ 
phur and arsenic takes place; the former seems principally to be 
consumed, and the latter is condensed by lung horizontal flues 
constructed for this purpose. After the ores come from the 
burning-house, the process of dressing is completed by further 
washing, which is rendered easy by the ah-eration which has 
been produced in the relative weight of the substances. 

Copper'breis npt unfrequently present in these cases, and, as 
it is in part convet^tcd into sulphate of copper, the water which is 
first used is preseVeU, and a portipn of copper obtained from it 
by means of iron. 

The great specific gravity of the tin ore, as I have before 
remarked, renders it possible with care to subject it to many 
operations in dressing without much waste; and they are, there¬ 
fore, applied until the whole is generally so clean, as to yield a 
produce of metal equal toTrom 50 to 75 per cent, hi this state 
they are sold by the miner tp the smelter, who determines their 
value by assaying a sample, carefully taken from the who^e 
quantity. , 

The furnaces for smelting Mine Tin are all of the common 
reverberating kind, and are of sufficient size, to hold t^’elve to 
sixteen hundred weight of ere. 

r 11)0 charge is prepared by mixing it with a proportion of stone 
(i. coal, or Welch pulm, to which is added a moderate quantity of 
slaked liine : thdse are turned over together and moistened with 
water, whion prevents the too rapid action of the heated furnace, 
and' wlijch. would otherwise volatilize some of the metal before 
fusion commenced. ’ . 

The heat^empldyed is. a \%ry strong oh^ ancfe^uch as to bring 
the whole into perfect fusion*', it is continued seven or eight 
hours, when the charge is ready to draw^ For this purpose, the 
.futnaccfB furnished with a tapj-noledea^ng frhm'the lowest part 
of, the bottom, which, during th^ J)Toce|s, is stamped with clay, or 
' mortar, ^ ^nd under which is placed an fttm kettle to receive the 
metal.The furnace h^hl^o a dhor at the end opposite the fire¬ 
place^^ through which t% plag Or scoria may be raked out from 
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the surface, while the tia is flowing out by unstopping the tap- 
hole. 

They are thus divided, and the tin is laded into moulds,, so as 
to form plates of a moderate size, and put by for a further refin¬ 
ing. The slag, which rapidly , hardens into a mass, is removed 
to a dressing-floor, where^ being broken up and stamped, 4t is 
wu-shed, and a (quantity of.tin taken from it, which is called 
Trillionj and which is afterwards smelted ^gain. 

No operation in smelting is more easy than that practised for"** 
tin ores, nor is there any one in which the rea^sons for the mode 
of treatment are so obvious. There are but two things to accom¬ 
plish in this first process ; to obtain perfect fusion of the earths 
so- as to suffer the, metal to separate easily from them, and to 
decompose the oxide of which the ore uniformly consists. 

The addition of lime conlnbutes to t ifoetthe former, and that 
of carbonaceous matter or coal completes tin* reduction of tlie 
ore. The separatfon of the metal from the earths then takes 
place in the usual way during fusion, by the difference in their 
specific gravities, the or;,e precipitatix to the bottom of the 
furnace, from whence it js drawn off by the tap*hole, and the 
other, floating on fbe surface, i,: removed in manner I have 
described. f 

The plStes of tin, which the produce or this smelting, are 
somewhat impure, and are more or less so according to the qua¬ 
lity of the oi'e which has beeu'us'fed; tiiey are reserved until a 
sufficient quantity of them are obtained to proceed witli the 
refining, which is performed either in the same furnace, after 
ore-smelting is finished, or in a similar one, which may be 
reserved for the purpose. 

All the processes for refining mitals in the fire must be per¬ 
formed by taking advantage oCsome property in which the metal 
operated on may differ from those with v\fhich it is alloyed,' and 
\raich it is- intended to separate from it. Theie differences .may 
consist'in the facility or difficulty of oxidation, in their tendency 
to volatilize, in the temperature required for fusfon, or in their 
relative specific gravities. ^ 

Upon an attention to the two latter circumstances are founded * 
the operation for refining tin. The substances which are. most 
to be suspected in the produce of the first melting, aud which it 
is desirable to separate, will probably be iron, copper, arsenic, 
tungsten fro!»»^ie wolfram, which'*the miners calf mock-lead, 
aq^ a portion of undecomposed qxides, sulphurets, t>r arseftiates, 
and of some earthy matter or slag. 

The furnace for refining is r^sed but to a very moderate 
degree *of heat, and the pl^es of tin being, placed in it are suf- . 
fered to melt very gradually, jaiid rae metal flows from the fur¬ 
nace at once into the kettle,* whidh is now Isept hot by a small 
fire placed beneath it. The mote ffifiiaible j^ubstanpes will how 
be left in the furnurce, and a fufther'‘puTifldation «f the tin is 
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obtained.by agitating, it in the kettle for some time by an opera¬ 
tion which.they call tossing: this is performed by a man with a 
ladle, who continue^ for some time to take up some of the 
melted metal, and,pour it back into the kettle from.auch a height 
as to stir up the whole mass and put every part into motion. 

\^hen this is discontinued, the surface IS carefully skimmed, 
and the impurities thrown up are remove<|; these consist of such 
marfers as'are lighter than the tin, hut which are suspended in 
"it, and, being disengaged by the motion, find their way to the 
top. In general, the metal is at^pnce laded into the moulds, 
after the tossing ^hd skimming is completed, but the produce of 
impure and irony pres may yet require that the tin be divided as 
much as possible from the mixture which may yet remain. This 
may be elfected in a. grout degree by keeping the mass in the 
kettle in a melted ,state, by which the parts which are heavier 
than the tin will sink to the bottom, and by leaving a proper 
portion behind, the tin will bo materially improved. 

The last operation is that of pouring the metal into moulds, 
wliich are usually formed of granite, aud wdricli are of such a size 
as to make it juto pieces of somewhat more than three hundred 
wei|jht each. These are called blocks, and*arc sent according 
to the brOvisionslof the Stannary laws, to be coined by the 
Duchy Officers, aSd it then comesfto market under the* name of 
lilock Tin, or a certain part which has been treated with more 
th^i common care, is calkd Refined Tin. 

The making of Grain Tin from tlie ores from stream works is 
conducted iu a manner altogether different, aud remains to be 
described* »■ 

I have pointed out the purity of these ores, as regards their 
freedom from a mixture of > other metals, and 1 do not think 
it iniportant hen? to describe the mode of separating them b^ 
washing from the sand and gravel, in which they are found, 
because the processes are very similar to those in use for dress¬ 
ing other ores. The .strea^m tin is generally made very clean, 
and is carried in this state to be sold for smelting, to establish- 
mefets^which arc failed Blowing-Houses,being thus distinguished 
‘ from SmeitingHdubes in which Mine Tin is reduced, arid the 
Wrm is a|^0 descriptive of the process employed. 

• The reduction of the ores for Gi’aia Tin. is performed by blast 
furnaces, arid the only fuOl used is charcoal. This mode ot smelt¬ 
ing is exceedingly gdmple, aa^d is probably the rn^.,ancient one, 
as wo appear frora relics sometimes met furnaces of 

mde construction,. and in some “of which the wind alone see&s 
to have been depended on foruirging the fin?e. 

. The fnmaces now in use 4re siiffilar to those met with for 
^melting iron in foundries/where the blast is used, and are formed 
^by a cylinder ofkon standing^upoq one end and lined with clay 
or loam. The upper en4Jb Open .for receiving the fuel and ore 
which are, tlv'own attemai^y> and a hole at some distance from 
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the bottopa at the back of the cylinder is provided to admit the 
blast, and another,, lower down and opposite to it, suffers the 
metal to flow out regularly as it is reduced. 

A strong blast is kept up by' bellows, or, in more improved 
works, by pistons working in cylinders, and tlie air is conducted 
by_a proper, pipe so as to blow into ^e orifice in the furnace. 

The omy purification it seems to require is *to separate from, it 
such substances as are* mechanically suspended in it, and for this 
purpose it is laded into an iron pan or ket% where the fusion is 
kept up by a gentle fire underneath, and a complete agitation of 
the mass is effected by plunging into the meltpd metal pieces of 
charcoal, which have been soaked in water, and by means of an 
iron tool, keeping them at the bottom of the kettle. The water 
in the charcoal is, rapidly converted into vapour, which rushing 
through the metaJi gives it the appearance of rapid ebullition. 
After this is over, and the w'lole has rested some little time, the 
scum, which is thrown up to the surface, is taken off*, and the tin, 
which is peculiarly brilliant in appearance, is removed by ladles 
into proper moulds to form the block'! in which' it is generally 
sold. 

Grain Tin is, hqjvever, sometimes put into a different form by- 
breaking it: fc’r this purpose the blocks .ar^ heated to such a 
degree is known to render the metal br.wtle; they are then 
raised a considerable heighfefrom the ground, and, being suffered 
to fall, the whole divides into fragments, which assume a very- 
peculiar appearance. * * * 

The smelting By a strong blast is injurious to metals that are 
volatilizable by heat, as they have in this mode no protection 
from the slag, which in reverber^ii/ig furnaces floats on their 
surface, and protects them from oxidation and evaporation. 
•The old practice of melting lead ifi what a,re called .Ore Earths, 
is, dh this accoanti giving way, and reverberating furnaces are 
^ominginto general use, byVhich the produce of metal fi-om the 
ore is considerably increased. Tin, though volatile to a certain 
degree, is not affected by the process in any important manner, 
but as some flies off’ in white fumes, it is usual,to ftonstruct a long 
horizental flue, which is made to communicate witli etfiu-pass 
through a kind of chamber, in which a considerable^partofthes^ 
fumes is condensed and collected. 
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Article XIV. 

Jinnly&h of Two Vurielies (f Native Carbonate if Manganese^ 

By M. Berthier. 

The existence of carbonate of manganese has been long since 
stated by. several chemists; but as some mineralogists still enter¬ 
tain doubts on the s&bject, 1 think it may be useful to publish 
the analyses whicH I have perfoipied of two minerals that are 
essentially composed of carbonate of manganese. One of them 
is from Nagyac, and was sent to me by M. Cordier; and tl?e 
other, frpm Freyberg, was brought by M. de Rivero. 

The carbonate of manganese from Nagyac accompanies the 
ores of gold, tellurium, &c.; it is very much mixed with lamellar 
quartz; it is of a flesh-red colour, and transparent at the edges; 
ite powder is white; it becomes brown by palcination; it dis¬ 
solves in cold nitric acid, with the evolution of carbonic acid 
gas. The solution gives a yellow precipitate with the hydrosul- 
phurets, which shows that no iron is present; it does not con¬ 
tain the swaUest tj'ace of magnesia. 

A portion of lhi4mineral was dissolved in nitric acid, ()-2l of 
quartz remained u^cted upon. Th,e manganese was s'eparated 
nom solution by an*ydrosulphuret, and the lime was afterwards 
precipitated by an oxalatp^ th© calcined precipitate gave O’043 
of lime. * 

Another portion was treated with pure sulphuric acid, and the 
residuum was well dried to expel the excess of acid; this resi¬ 
duum weighed 1*245; dedu(?ting 0*21 of quartz and 0*103 of 
sulphate of lime which it mu^t contain, there remain 0*032 
of sulphate of manganese, equivalent to 0*443 qf the protatide 
of this metal. According jto these experiments, and determining 
the quantity of carbonic acid by the deficiency, this mineral is ■ 
composed of 


Quartz. 0*210 

l^oto^ide of manganese.0*443 

i»ime.. 0*043 

Caibonic acid .. 0*304 


1*W0' 

Which, deducting the quartz,cgives : 

*r- • ^ , 

Protoxide of manganes^... 0*560 

lime... • .... 0*054 

Carbonic acid.^ .... .0*386 




1^0 
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Or, 

Carbonate of manganese..... 0:905 

Carbonate of lime. ..0-096 

1-000 


This result may be considered as Ijorrect, because, supppsing 

E ure carbonate of manganese to contain one proportion of car- 
onic acid, it does not differ moro than 0'006 Irom that which it * 
really contains,. , 

The carbonate of manganese from Freyber^ occurs abundantly 
in a copper and lead mine. It is amorphous, lamellar, an<i the 
Igiminm are slightly curved. Its colour is flesh-red, tranMucid, 
brittle, easily scratched and powdered. 

Besides oxide of manganese it contains some oxide of iron, 
lime, and magnesia. Thesf* four substmices were separated by 
the usual means, and the quantities of iron, lime, and magnesia, 
carefully ascertained. 

To determine the quantities of manganese and carbonic acid, 
a portion of the mineral was exposed i > heat afld air, in order to 
peroxidi 2 ;e the metals, and afterwards it was strongly heated to 
expel all the carbonic acid, and to convert tl^ manganese to the 
state of red oxide; the residuum weighed 0’B55, the loss being 
, conseqifently 0-345. By (inducting from weight of the resi¬ 
duum the sura of the weights of the lime^ jPmgnesia, and perox¬ 
ide of iron, the weight of the^rt*d'oxi|le m manganese is ascer¬ 
tained, from which that of the protoxide is deduced. 

On tliei other hand, by adding to the loss of weight by calcina¬ 
tion, tlie weight of the oxygen abi'^orbed by the protoxides of 
iron and manganese, the proportion of carbonic acid is deter- 
^mined. The results were: § \ • 


Protoxide of manganese*......0'610 

Protoxide of iron..0*046 

Lime .. d;()60 

Magnesia.. O'OOB 

Carbonic acid. 0-387 _ 

' * 1-000 
Or, 

Carbonate of manganese.. 0*822 

\2^bonat€ of iron. 0*073 

C^i^nate of lime.^ . 0*089 

Carbonate of magnesia. ............ t)-016 ** 


: 1*000 

This analysis agrees perfectly the theoretical composition 
of the carbonates of raangaj^ese,arbn, Hnie,^nd magnesia. 

It is quite evident that these foiiroarbohates are merely mixed, 
but intimately sO, in the minerids froAi Nagyac and Freyberg. 
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Article XV. 

Proceedings of Philosophical Societies, 

< 

" ' ROYAL SOCIETY. 

April 26 ,—On the Mechanism of the Spine, by Mr. Earle. 

‘-Observations on Eclipse of August, 1821, by Mr. Dawes. 

Map 2, —On the Nerves w^hickflasBOciate. the Muscles of the 
Ch^t in the Actions Of Breathing, Siieaking, and Expression, 
by Charles Bell, E^. 

A short Account of some Appearances in the Moon on the 
24th of April, by Mr. Lawson. , • 

May 9.—Experiments and Observations on the Newry Pitch- 
stone, and on the artificial Formation of Pumice, by the Right 
Hon. J. KnOx. " 

May 16.—On the Changes which the Egg undergoes daring 
Incubation, by Sir £. Home, Bart. 

May 23.—Un the Mathematical Laws of Electro-magnetism, 
hyp. Barlow, Esf, 

On the Heights ^f Places in the. Trigonometrical Survey, by 
B. Bevan, Esq. 


GEOLOGICAL SOCIETY. 

Feh. 15.1—A brief notice was read, accompalwing specimens 
of rocks from Bermuda, by Captain Vetch, MGS. &.c. 

Mr. Joseph Wood’s paper, on, the Rocks of Attica, was read. 

March 1.—An essay on the Geology of Nice, by M. A. Risso, 
was read. . . ,i 

Nfice, tile capital of the Maritime Alps, is pkced at the‘foot 
of an almost insulated “rock on the shore of the Mediterranean. 
The tract around the city, which is described in the present^ 
paper, is bounded Jon the west by the river Var, a!nd on the’fiorth 
and east is protected by some of tbe last ranges of the Alps, and 
by the Calcareous summits on the shore of the Mediterranean, 
■kne rocks withmHhis tract are principally composed of lime¬ 
stone ; but on the west and north-west of Nice, the surface of a 
large district consists of clay abounding in siliceous pebbles. The 
author describes these rocks in detail, and states their local 
situation and boundaries, , £> / \ 

The talCarebus tract is composed of three principal varieties 
of rock; 1, Fine-grained compact limestone, distinguished in, 
the cQimtry by the, name of PagUone,,, which is of a bluish-grey 
colour, and becomes yellowish, and falls id pieces^by exposure. 
It has iivaome places a granulated appeaj^ce, is of difficult 
solution in nitric £mid, andis not opkvertible into lime by cdci- 
nation ^ it contains the r&mqins of a number of marine organized 
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bodies at present unknown in the Mediterranean Sea. 2. The 

Calcaire Subalpine ” of Brongniart. This rock is generally 
greyish-white, of various shades; it is, almost entirely soluble in 
nitric acid, and affords an excellent lime. Near the city, it is 
■ stratified; the beds are inclined at an angle of about 40° with 
the horizon, and contain vast rent^ crevices, and grottos. It 
abounds in petrifactions, which are enumerated by the author. 
3. A third kind of limestone, incumbent upon those first men¬ 
tioned, is of a grey colour, almost even fraciure, and of conside r- ^ 
able specific gravity and hardness. It ejghales, when breathen 
Upon, an earthy smell; is partly soluble in nitrii; acid, and by cal¬ 
cination forms a very strong lime. The author considers it as 
nearly the same with the calp of Ireland, described by Kirwan, 
and analyzed by the Hon, Mr. Knox. 

Clay marl, with chlorite (maiae chloiit^e) is placed above the 
limestones, and from the variety of its characters, and of the 
containing fossils, appears ^to have been formed at different 
epochs : the most'ancient is of an olive-green colour; is mixed 
with grey limestone and chlorite; an ^ is distinguished by the 
great abundance of its fossils, which are' altogether different 
from those con talked in the pthervarieties of uiarl. 

The marl (argile calciftire), which succeeds |the last mentioned 
variety, rfs considered by t|;ie author as similar to that which 
extends from Piedmont to*lhe Apponnines; and; from thence, 
without interruption, co Abru 2 ^o^aud Puglio ; and which in the 
Maritime Alps, obviously lies over the? limestone, and descends 
from north to south, to form the chain of hills extending from 
Montcao to the sea. It contains shells in great abiindance and 
variety, some having little or no resemblance to species at present 
known; while the types of others are fonnd on the adjoining 
■sea^^ Many of the more recent sjlecies rdsemble those of Grig- 
non, and appesA to have been deposited^at the same era. Tbe 
* author describes several depots of*such shells in the vicinity of 
SlSiceu,,. nnd'enumerates the species which they respectively con¬ 
tain, amounting to more than 200. 

The pebbles (galets) mixed with, or incumbent on, the marl 
beds^form an extensive deposit, in layers, which^ generally 
from north to south, and are inclined at a small aUgle with the 
horizon. The pebbles are composed of several kinds of lime¬ 
stone an^ sandstones, with petrifactions, quartz, greywracke, 
and varioq^jprimitive rooks. Another class of substances, 
or compou^m;, comparatively reqent, buf %tm of-prior forpia- 
lion to thb latest catastrophe •produced by the sea, cotfsists of 
marble, breccia, puddingstbne, sand, and clay. 

The marble, to which-the tills of Mediterranean has been 
given, from the great number pf^jBfaditerranean ^ells which it ■ 
contains, is a veiy. bard and compact calcareous bjsccia, either 
white or coloured. It coht&ins we remaingk*of varkms mollnacm 
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aad 20 ophytes ; th<e shells being in;most cases squeezed toge- 
tberf but.in oilier respects in perfect preservation. 

The puddingstohe consists of clay and sand, cementing 
rounded gravel and the remains bf shells of existing species, 
almost all broken doV?n,like those on the sea shore after stormy', 
weather, and mixed with bones of quadrupeds and fish. . 

Of breccia, several varieties are found ?a the vicinity of Hice. 
Tho most ancient somewhat resembles the nagelflue of Switzer- 
-"K^g-nd, and is found ilbove the Alpine and Subalpine limestones. 
The most recent breccia has a cement of the MediteiTanean 
limestone, or of rtddish clay, and sometimes contains shells and 
fragments of the bones of various quadrupeds and of birds. A 
tiliird varie^ of breccia contains only the remains of and shells ; 
and a fourlh, resembling that of Gibraltar, fills a cavern in the 
compact limestone, and contains the remains of bones, teeth, 
and horns, much broken down, and so much decomposed as to 
retain their form and cohesion oEdy by me^ns of the cement 
which unites them. 

A very extensive deposition of whitish sea sand is found on 
the south side of the Bay of Villa-Frauca beneath a reddish 
soil of severalme^es in thickness ; and the hnthor enumerates 
nearly 200 speciel; of shells collected at this place, A deposi¬ 
tion still more receipt consists of argillo-calcareous earth 6f various 
shades of red, grey, and white; and immediately above it is the 
vegetable soil. 

The author infers from the facts now stated), that the sea has 
been the sole agent in producing the various appearances and 
combinations of mineral substances, wdiicli he has. described; 
and he concludes by stating his opinions as to the nature and 
progress of the marine agenqv which lias produced or modified 
the deposition of the several rocks, and of tl\^ fossil remains 
which they contain. 

March 16.—A notice on the Uocks of Attica, by Joseph! 
Woods, Bsq. MGS. was concluded. yv •* ' 

Attica is a prfimontory bounded on two sides by the sea, and 
divided^frbm the' remainder of the Grecian continent by a range 
mountains, the highest point of which, the ancient Pirnes, 
may be about 4000 feet above the sea. 

. Within Oie triangular space thus defined are also numerous 
jqaountains very irregularly disposed. The basis bf all 4116 coun¬ 
lay appears to consist of primary rocks, principally^,4:f mica slate, 
vrith graqular^limestone bf Several varieties; these constitute 
the greater pait of many of the* mountains, and appear in Ihe 
plains Vherever the rock is jexpQsed to a sufficient depth. 

Above the primary rocks is conglbmefate, consisting bf pri¬ 
mary substances, imbedded in calcareous paste ^ch contains 
magnl^ia, v. , 5) 

A series of calcareous rocks, including a compact limestone 
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of! a spKnfcery fracture, of various sliades of grey and buff, forms 
the mass and superior parts of the range of hiHsnvrhich divides 
the plain of Athens, 

„ The hills of the Piroeusand Manychia are composed of a soft 
calcareous stone containing magnesia, and including or^nic 
remains. , • 

Ajml 19.—letter,was read from Sir Alexander Cricfiton, 
accompanying a specimen of fossil shells from the neigld^our- 
hood of Tunbridge Weils. , » ^ 

The basis of the country ^around TuabrJdge Wells is well 
known to be composed of ferruginous sandstdne,. and it would 
appear that the remains of organized bodies are very rarely 
found -in it. The $pecimen presented by Sir Alexander Crichton 
occurred in a quarry on the side of the Groombridge road, 
adjoining the property of Mr. VbwelL The petrifactions which 
they contain are described as occupying small cavities in the 
sandstone rock; ^hich are filled with ovate-shaped masses of 
ironstone, apparently composed of send and clay, and the casts 
oPshells.” 

The blocks of stone split easily,, and on tlie surface thus dis¬ 
closed exhibit innfimerable fine casts of shells/in no instance 
have any remains of the shells themselves ^een found. The 
author sWes various considerations to accQiunt for the appear¬ 
ances and situation of these remains. 

Sir Alexander Crichton subjoins a statement that in sinking 
a well recently at Tunbridge Wells, coal was met with at the 
depth of 50 or 60 feet from the surface; the larger, however, 
was so thin that it was not expected ,to be useful. 

■ A letter was read from the Rev. John Rogers, of Exeter, con- 
staining a sketch of the Geology Haldpn Hill. 

Tile road fropa Exeter towards Elphinstone, for the first mile 
and a half, consists of alluvial soil,jCoiitaining silicious and argil- 
daoeous pebbles ; ■ to this, red marl succeeds, which is continued 
w’Wi^in a quarter of a mile of the summit of Haldon Hill* The 
beds dipping NE. and NW. at angles of 6° to 19® with the hori¬ 
zon. The construction of the hew road between Ejjjpter, and 
Chu&leigh has recently afibrded a very distinct«ection of some 
of the rocks, of which Haldon Hill near its summit is composed. 

Ascending the hill, the road is cut chiefly through the red 
marh which, near the top, contains pieces of rolled granite, and 
of, claysto»ii*por.phyry of several varieties.^ These, with .other 
gubstances, form a sort of bed, fi^im six to twelije iri^h^ thick, 
m w'hich the porphyry predominates; and about a quarter of a 
mile from the highest point of tfi^ hiU, thered marl is succeeded 
by a‘bed of yel&ow sand;, the junction being abrupt, without 
waving or intermixture. Above this sand, on every part of 
Haldon examined by the W|iter,«, bed of fiiiits was found; ;; 

Above the junction, the sand is traversei^ by an irregular bed 
of yellowish-grey sandstone, whiclj^* in sobie plaqes, assumes a 
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vitreous quo-rlzosjS! , aspect, aud an oliye-green colour, approach¬ 
ing that of some varieties of pitchstoue; the sand contains frag¬ 
ments of shells and corallines in considerable quantity. 


We defey a further account of the proceedings.of tliis Society 
till the appearance of a new Part of their'^ransactions, which is 
^vr in tlie press^ and will be published within a few weeks, 
^his part will contain, in addition to the' papers of which an 
account has beencalready given'in this journal, a memoir, “ On 
the Excavation of Valleys by diluvian Action, as illustrated by a 
Succession of Valleys which intersect the South Coast of Dorset 
an^ .Devon,” with a Map and Views, by the Rev. W, Buckland, 
Professor of Geology in the University of Oxford, &c. bcc.; and 
** Additional Notices on the Fossil Genera Icthyosaurus and 
Plesiosaurus,” with several Plates, by the Rev. W. Conybeare, 
MGS. 

, We halve gfegt pleasure in informing our readers that the 
jHcice of the Geological Transactions will in future be considerably 
reduced; the' S^ociety having recently taken upon itself the 
expense and risk <S(f the publication, and consulted economy by 
the adoption of a fqllex page, and tl^e substitution of lithographic 
plates for engravings on copper. 


Article XVI. 

SCIENTIFIC INTELLlOUNcii;, AND NOTICES OF SUBJE^S ' 
CONNf.CTED WITH SCIENCE.' 

I. Erratum in Dr, Tkomson*s Paper On pertain Saline SohUioip 

which ma^- be cooled^ < 

I 

(To die Editor of the Amals of JPkUosopfty.) 

BEAB SIR,* 

In the printing of a paper of mine “ On certain Saline Solutions 
which' may be cooled, &c." inserted in the Annals of Philosophy.^ 
vol. iii. p. 169, a mistake has been committed of such magnitude as to 
render the paper nearly unintelligible. On that accpH^, I think it 
n^essai^” to point it but to the thtention of the reader. Tlie error is 
this:— A pretty long paragraph whidh ought to have followed the word 
water, at tlie bottom of p. 170, hjjs, by some strange mistake, been 
inserted at the end of the paper. The portion of the paper at present 
at the end, and beginning with, “ It will appear jfrora what follows,” 
in line 25'>' p. 174*, should be placefl at the bottom of p. 170. 

I am, dear *dir, yours truly, 

Thomas Thomson. 
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n. Composition ^Fotmic Add, 

Dr. Gobel satut££ted disUfied formic acid with oxiidc of lead, ^d 
found that the formate of lead conti^ed 24*5 per cent, of formic arid . 
In heating 10 grains of formate of lead with Slack oxide of cofjjp&t* in 
a glass tube, he obtained 5*4 cubic inches of carbonic acid gas,, which, 
according to the state of barometer and thermometer, were eqaal to 
2‘922 grains of cdrbonift acid = 0*792 grains of carbon. The glass 
tube weighed after the experiment S'35 grains Jpss than before, which 
would make the water amount to 0*68 grain =s 0*^55 grains of hydrtJ^ 
gen. The competition of 2‘45 grains of formic ac^will, therefoife, be t 


Carbon.*.. 0*T97 

Hydrogen .. ... 0*07 

Oxygen.... 1-578 


' 2*450 

The formate of lead is composed 

1 atoili oxide of lead. 107*5 

1 atom formic acid. 34*9 

1 atom water . 8*45 

One at.»m of formic acid = ^4*9 must, therefore, be composed of 

Carbon. 11-SS 

Hydrogen."t ,. 106 

Oxjtgen... 22'4S 

34*84 

Which is equivalent to 

2 atoms of oxide of cai^on... ^. 26*4 

1 aiom water. 8-45 ' 

34*85 

liccerding to Dr. Thomson’s numbers, formate of lead would be 
composed of • 

1 atom oxide of lead.•. 112 

1 atom formic acid. i67 

1 atom water. 9 

. 158 

and the formic^cid .composed of ^ 

2 atoms of oxide of^carlron.. 26 

1 atom of water.. 9 


• • 37 

■ ^ 

, ‘ ^ ' » 

III. JEffects of Boradc Acid on the^ciduhus Fhates of Potash f 

Dr, Zeise being engaged in some experiments on the duoboric acid, 
and on the fluoborates of the alkalies, ol^erved that a solution of fluate 
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of|fOtas1iin wliich the acid wai^ia excesis, might he rendered alkalbe bf 
the a^ditioQ of boracic acid;i He dissolved carbonate of potash in fluoric 
acid,, and used so much of the acid that the solution reddened litmus 
paper very sensibly, and the free acid did not dbappear even when the 
solution had beenaept boiling for a quarter of an hour. When bdracic 
acid that had been melted, disj^olved in water and crystallized again, 
was added, it easily dissolved. Now a solution of litmus showed much 
less acid thanbefore. After the addition of arnew quantity of boracic 
acid, no trace of freeagid could be found by litmus; and after a fresh 
"l^fdition of boracic j^cid, the solution exhibited the appearances of 
alhali; for a solution of litmus reddened by the above-mentioned fluate 
of potash became mue when mixed with a few drops of this solution. 

, When the quantity of boracic acid was further increased, the solution 
became again acia. Not a trace of add was lost during this experi¬ 
ment under the form of vapour or gas; for moistened litmus paper 
placed above the liquid had not in the least changed its colour. Pure 
fluoric acid ^d pure boracic acid, when mixed in different proportions, 
never showed any similar appearance, nor was it expected. 

A solution of litmus reddened by a solution of boracic acifl was 
mixed with another solution of litmus reddened by acidulous fluate of 
potash, and a blue colour instantly appeared. The same effect took 
place when ammonia or soda was substituted for potash. Litmus paper, 
when reddened b/- die bifluate of potash, became red when put into 
a solution of boracic add, either in alcohol or in water. Litmus paper 
reddened by boraca*' acid was turned blue by the aciduloi£> fluate of 
potash, and the blue colou^ was again changed to red by another 
acid. 

Syrup of violets reddeneli by the fluate of potash became, on addi¬ 
tion of ^racic acid, first blue, afterwards green. Turmeric paper and 
logwood paper suffered corresponding changes of colour, so that all 
tests proved tlie disengagemebt of the alkali by the addition of boracic 
aCid. 

This very curious observatioi. of Dr. Zelse seems clearly to provo 
‘ that the fluoboric acid neutralizes less alkali than anj' one of its ci/nsti- 
tuent parts would saturUt-e alor j. Analogous, but not so remarkable, 
is the hyposulphuric acid which neutralizes only as much of a base, a,s' 
each of its component acids neutralizes separately, ^ —' 

[Many of the facts here stated may be explained by Mr. Faraday's 
discover^'', that boracic add. reddens turmeric paper.— 

< ^ee Ir-stitution Journal, yol. 6, p. 152; and vol. 11, p- 403.) 

ly. Analysis of Lepidolite, By Dr. C. G. Gmelin and Winz. 

Gmelin some time since observed, that the lepidolite from Utoen, 
when treated with carbonate of barytes, had acted upon the platinum 
of the crucible^ he therefore suspected it fo contain Ittfiia, and found 
it in tlife following way; He boiled finely powdered lepidolite with sul¬ 
phuric acid to dryness, aadjdissolved the residuum in vrater. By slow 
evaporation, fine crystals of alum were obtained. The remaining solu¬ 
tion was saturated with carbonate of ammonia, and after the removal 
of the precipitate, evaporated, and the salt heated to redness. The 
sulphate was dissokred, gn^ ufler having ^posited some traces of 
manganese, it was mixed with hydio&mphuref%f ammonia, the excess 
of which was yemoved by heUting the liquid. .The sulphate was then 
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decomposed by acetate of barytes, Uie acetate evaporated, and by lieat 
converted into carbonate* All t^ie iifhia and potash were d^olved 
‘by repeated boiling in vvater,j the-solutions evajpomted to dryness, 
and the residuum w^as repeate^y washed with cold water to remove* 
the potash, so that lithia only remaned. jr 

Dr. Gmelin found that muriate oriithia gives a beautiful purple 
colour to the dame of burning alcohol. The sulphate does the same 
when first dissolved in water, and then thrown down by pure alcohol: 
the alcohol burns with a purple flame, and ot course no strontian could 
be present in this experiment. The flame ySljh lithia from lepidoifeg* 
from Roz^a, in Moravia, had greeai edges lil^ that of the borates. 
Lithia of the Icpidolite from Ufoen exhibiied thil phenomenon much 
less distinctly. 


■m 

V. Analysis <^t\e Red luepidoUteJrom Moravia. 

It had been ascertained previously that this mineral, besides lithia 
and potash, contained silica, ummina, oxide of manganese, and fluoric 
acid. 

In order to detei^ine the quantity of fluoric acid, 30 parts of lepi- 
dolite were mixed with 100 parts of dry '‘.arbonate of soda, and kept 
red-hot during an hour. The fused mast, was repca^dly boiled with 
water, until the water showed no trace of an aU^U. Carbonate of 
ammonia was now tiflixed with the solution, and wli^e slowly evaporat¬ 
ing, a small quantity of the same salt was occasionally added. Silica 
and alimvna fell down, and yere separated by^a filter. The liquid, 
after having been saturated .Vith muriatic acid, was kept warm for 
some time to expel the carbonic acid, "which the water might have dis* 
solved, and then mixed with pure ammofiia and muriate of lime in a 
well-stopped vial.* A white bulky precipitate appeared; it was 
washed wifli the same precautions against Uie influence of carbonic 
acid, and, when dried, weighed 3-77 parts. Sulphuric acid occasioned 
the appearance of copious vapours, that had the smell of fluoric^ci^* 
and which corroded glass. I * . “*■ 

** Fluoric and phj^sphoric acid being io frequently associated in nature, 
some experiments were made to det^t the hitter acid, By exposure 
to heat, the fluoric and free sulphuric acid were expelled, and when 
the alcohol was poured on the remaining sulphate of lime, and after¬ 
ward evaporated, there remained a substance which,*afiter fusion, had 
a glass-like appearance, which deliquesced when exposed to the, air, 
and dissolved with the greatest facility in pure water: in this solu-* 
tion, hmewater caused a white precipitate. It was, therefore, phos¬ 
phoric acid, and the phosphate of lime weighed 0*06 part, wjiicb, 
deducted from the above quantity, leaves S‘71 of fluate of lime; accord- 
gin to Berzijiius, equal to 0T033 of fluoric acid, or 3*4*4; per cent. The 
phosphate of*lime contained 0'00337 of phosphojftc acid, or 0*112 per 
cent, . ^ « . • 


•Thirty paru of lepidolite, fused In the usual way with potash, dis¬ 
solved in muriatic acid, evaporated toadryness, and washed, gave 14'717 
silica, qr 49*^ per dent. The liqi!^ that held the soluble parts in 
solution was mixed with excess of pure potash^ and almost the whole 
of the precipitate, which appeared at iferst,,w£^ redissolved. The alka¬ 
line solution, when neutralized with muriatic acid, and precipitated by 
carbonate of ammoniq, gave 10*08 alumiiift =; 33'61 percent j and the 
Nm Series, voh, in. 2 h ,, 
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remaining liquid not giving any precipitate by evaporation, there could 
have been no gluctna in the mineral- The powder which remained 
undissolved by the potash consisted of _0*408 per cent, magnesia* and 
per ceil*,, oxide of manganese, with a trace of oxide of iron. 
These two adhlyses give, therefore, the following results: 


^ Silica.r,;... 49^ 

Alumina\..... j.... $3*61 

Magnesia . 0'408 

Oxide of manganese.... 1 "402 

Oxide of Y'on Trace 

Fluoric acid. 3*44 

Phosphoric acid. 0*122 


88*042 

Experiments in order to ascertain the quantity, of the al^liiic 
bodies. 

Sixty parts of lepidoUte, mixed with 240 of (j^rbonate of barytes, 
were kept red*hot tor two hours. The mass was dissolved in muriatic 
■acid, the bary’i^d thrown down by sulphuric acid, and at last sufficient 
carbonate of gn^nonia was added to precipitate all the eartlis and 
metallic oxides f l^ich had been dissolved. When the solution was 
afterwards evaporated, and the salt heated, there remained 12*7 of a 
sulphate. It still cqntained some oxi<J,e of manganese, an^to remove 
that, it was dissolved in water, and then mixed with hydrosulphuret of 
ammonia. Now the alkaline sulphate still weighed 12’36 parts, and 
Jby muriate of platinum, diere was obtained 3*5165 potash = 6*50.3 
sulphate of potash, so that there remained for tht sulphate of lithia 
-5*857 parts. However, after having removed all platinum from the 
solution, there remained 7*7*))arts of pure sulphate of lithia, which Dr. 

, Omelin considers as the correct quantity, it being difficult to free the 
triple muriate of potash and platinum by washing, from all muriate of 
platinum. It is, therefore, prtgbable, that the quantity of sulphate 0* 
potash is too great, and- that would only be 0*4()6 = 0 251965 pot- 
,nsli, or 4*1866 per cent. 

Supposing 100 parts of sulphate of lithia to contain 27*99.lithia, 
the quantity of Uthia would amount .to 3 *592 per cent.; 100 parts lepi- 
doHte hist in the fusion, in a violent heat, 1 *947 per cent, which, besides 
water, certain!}^ consisted of fluoric acid and silica. The compositioa 
cf lepidolitc is, therefore. 


Silica..t. 49*06 

Alumina.. 33*61 

Majgnesia... 0*408 

, Ox'id^ of manganese... 1*40^ 

Oxide of iron . Trace 

Fluoric acid.... 3*44 

Phosphoric acid . 0*112 

Potash. 4*186 

Lithia. . 3*592 

Water and loss4*190 


V 


lOOKXK) 
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An analysis was made expressly for the purpose of ascertaining whe¬ 
ther lime existed in the mineral, and in that ease/the fluoric acid, 
perhaps, might be combined with it, as Vauquelm supiK^s; bujy]«4i-(i 
trace of lime was found. ^ ^ 

In a comparative analysis of the lepidolite from Utoen, there was 
found 1*482 per cent, of fluoric acid, and 0’f50S of phosphori<?acid, 
and the mineral appeared to be mixed with quartz, upon which the 
greater hardness depends. ^ .j,, 

Ros had discovered fluoric acid in the white mica, and MM. Gme- 
lin and Winz found, in mica frqpi B'raddbo, near\r''alilun, in Sweden, 
1*9512 per cent, fluoric acid, but no phosphoric acid. 

Sulphate of lithia from tlie lepidolite, according to an analysis by 


aSetate of barytes, consisted of 

Per cent. 

Sulphuric acid... 72*52 

^ Lithia. 27'48 

* 10000 

According to an analysi.s by means of acetate of Icpsi^f* 

' -» pcqcent- 

Suiphuric acid. ... 71 *60 

,» Lithia. 28*40 

/ ' J_ 

. 100*00 


It appeared, therefore, highly probable, tiiat Arfwedson and Graelln 
had overlooked another substance in the alkali of the petalite. In 
repeating the analysis of petalite, Dr. Gmplin obtained soda. 

Arfwedson found sulphate of lithia composed of 

Sulphuric acid.|.t. 68'65 • -“*** 

VI. Dr. Gmelin on the Tourmaline Jrom Karingshrakka, in Sweden. 

When Dr. Gmelin was at Stockholm in 18 J 6, he analyzed the tour¬ 
maline from Karingsbrakka, but had a loss of more than 10 per cent. 
At that time he could not find boracic acid, though he had directed 
his attpption to it. The great loss made him afterwards repeat his 
analysis j but still he had a considerable deficiency, though not so 
great as formerly. He heated the powdered tourmaline in the usual 
way with carbonate of barytes, dissolved in muriatic acid, and obtainedi 
silica in the*brdinary mode. 

He threw dOwu all barytes from the ^ludon by%ulph^ric acid^ neu¬ 
tralized the excess of acid afterward^ with pure ammonia, an<f precipi¬ 
tated the iron and alumina by carbormte of ammonia, and separated 
these two substances from each otiieriby potash. ; 

The magnesia remained as ^triple*siaH In tlie solution, which now 
was evaporated to dryness, and heated, red-hot, dissolved again in 
water, when a small quantity of ^lica remained. 'Bhe liquid was then 
decomposed by acetate of barytes, filtered, evaporated, and the salt 
.heated. The dry mags was washed with ^ter to dissolvejthe alkaline 

2 H 2 . 


• r 
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bcHlics, a»d there remained'carbonate of barytes and magnesia, which 
again were dissbl<^ed by muriatic acid, miited with sulphuric acid, 
e:^pora6e^ and heated, and the quantity of magnesia 
ascertained. ' 

The alkaline solution, after having been neutralized with sulphuric 
acid, was evaporated; during the evaporation, some crystals of boraeic 
acid appeared which were easily dissolved by alcohol. 

, The solution of tfy'. alkaline sulphate showed by its cr}'stallization 
'^t it contained p^ash and soda j the presence of the latter was also 
'dfearly shown wh^i the sulphate wa|S converted into a carbonate, and 
neutralized with bitavtrate of potash. Beautiful crystals of tripletar¬ 
trate of pothsh and soda appeared. Dr. Gmelin recommends this 
method to ascertain tlie presence of soda in the alkalies from minerals. 
, This tddrmaline was found to be composed of 

1 


Silica....S8'$2 

Boracic acid... 0 60 

Alumina. .'I 33'24> 

^ Oxide of iron. 7*20 

*ji.(^agnesia. .... 9’8b 

‘KiUtsh and soda..... k, 2*53 

Los's by heat. 0 03 


'• r 92*32 

A direct analysis by sulphuric acid gave: 

Silica. 4'2*59 

Boracic acid. 0*60 

Alumina... .. 34>’32 

Oxide of iron. 5*22 

Magnei^ia. . 8*47 

Potash and soda... 2*42 

. 93-62 


The quantity of boracic acid was not ascertained in the latter analysis, 
and the greater quantity of silica may be easily explained, partly by a 
small quantity of undccomposed mineral, and partly by the decomposi¬ 
tion of a mimSte portion of glass. r 

To explain the unusually great loss, Dr. Gmelin tried the tourmaline 
with oxide of copper, but no trace of carbonic acid appeared, De 
thought it possible that some earth in the tourmaline might in this 
combination contain more oxygen than usual; therefore^' he boiled the 
pos^de^wi% concentrated suJpSiuric acid, but no airj except that of the 
vessels^ appeared. It remains, /•herefore, still dubious what this^ sub¬ 
stance is which escapes during the an^ysis, but it may be partly 
boracic acid, all methods for d^-terminlng its quantity in minei-als being 
deficient. Dr. Gmelin proposW as the best method, to heat tourma¬ 
line with carbonate of soda, dissolve in water, to precipitate all the 
earths by carbonute of ammonia, tq saturate the solution perfectly by 
nitric acid, and then to iprecipitate the boracic acid with mtrate of 
lead. 
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VII. Jjxmpk Aciih 

In the 6th voU of Institution Juumal, Mr* Daniell published an 
account of tlie acid formed by the slow combustion ether, and, 
which, for reasons that are well known, he dehominatQjinampic 5tS3r*~ 
^Tlie circumstances under which thi^ acid is generated, connected'* 
with the fact that a given weight of it combined with bhaytes, 
yielded almost precisely the same quantity of sulpliate of bary¬ 
tes, as would be given by an equal weight of acetate of' barytes, 
induced me to suspect that the.acid in question was hot a peculiar, 
but merely acetic aejd; the. diltercnce depomling upon ah ad¬ 
mixture of ether. Mr. Daniellhas since repeated and published the 
results of his experiments.—(Institution Journal, voi. 12, p. e-S*.) 
Several of these 1 had an opportunity of witnessing, and was cer¬ 
tainly persuaded that my first impression was erroneous, and that the 
compound possessed such properties, as eiuitled it to be considered as 
a peculiar acid. By continuing and varying bis experiments, Mr. 
Daniell has, however, arrived at the conclusion, that the acid formed 
during the combustion of the ether is, in fact, the acetic; but com¬ 
bined with a substance of a highly diso.K.yg uizing nature, difliTcnt from 
ether, and of a resinous quality, and which Mr. I)aTilej!,’“considers to be 
a compound of hydiwgen, carbon, and azote, and hq has named it 
hydro carburet of azote. It appears to consist negr.^ of 

^ 4 atoms of carbon.. SO’O 

1 atom of azote . M .... 17’5 

31 atoais of hydro^n... 14*5 

CEdit.) 

VI11. Preservation (fi' Anaiomkal Specimens. 

Dr. Macartney, of the Dublin Univeysity, has for some time, em¬ 
ployed a solution of alum arid nitre, for the. purpose of preserving 
anatomical preparations. He finds that it preserves the naturaL 
•pearances of mos^ parts of the body, Imore completely than spirits, or 
any other fluid lidletofore used,* Tit propjprtions of the alum and 
nitre, and the streugtli of the solutiotr require to be varied according 
to circumstances; and in order thoroughly to impregnate the anatomi¬ 
cal preparation, the liquor must be for some time occasionally re¬ 
newed. The solution possesses such antiseptic powefs, that the most 
putrid and ofiensive animal substances arc rendered perfectly free from 
Ibstor fey it in a few days.—(Med. Kep, xvii, p. 169.)* V 

IX, Naiive Nitrate of Soda, • •- 

M*Mari;^odc Rivero states that a bed of liitrgte of sodaj, several 
feet thick, mrd more than 40 leagues in length, has been discovered in 
Tarapaca, a district of Perui In somfrplaces, tne bed appear,% at the 
sdrfacc; it is sometimes in a crj^talluie state, but most frequently 
mixed with cla^ and sand; it is deliquescent, and suffers the smne 
changes in the fire as nitrate»of pot^h* The ■place where it occurs is 
three days* journey from Conrileption, Import of Cliiii, and from Iquiqui, 
another port, situate in the southernjpart of Peru. More th^ *60,000 
quintals have been already brq«|;ht therejjfor sale.—'(Ann. dfe Mines.) 
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X. Quantity of Copper raued in Corntnall. 

In Six Months, ending June SO, 1821. 

producj(^j.of 64* mines, of*which the following are the six princi¬ 
pal ones, viz. 



Ore. 

Copper. 

DolcoatU. 

,.... .5679 tons 405 tons 

United Mines. 

.... 4199 

.394 • 

Wheal Abralv.nj,&c. 

.... 4.522 

330 

Trcblcerhy.f. . 

Cousolidatod Mines. 

_ 2497 

, .,1. 2508' 

253 

207 

Pembroke. 

, ... 1698 

136 


21103 

1725 

5S other mines. 

... 24927 

2082 


400.30 

0S07 


Produce of the ore, 8i per cent. 
Price of copper, 107^. 6s. per ton. 


In Six Months ending Deo. IKiil. 

7'hc produce Qf'*74‘ mines, of which the followhu* are the six princi¬ 
pal ones, viz. } v 


(Consolidated Mines.. 

< )re. Copper. 

. 6089 tons .540 tons’ 

United Mines... 

.5191 

187 

Dolcoath. 

. .5557 

395 

Wheal Abraham . 

. 4117 

342 

Peiiil'i oko... 

. 2079 

190 

East Crinnis.. 

4 

. 1512 

188 

66 other inincs<. 

1 

/ 

24845 

27553 

2112 

2565 

52398 

47uy 


Ctmeral Itctuin ofCoppet faked hi Cheat lint am nndlrclatid. 

^ One Year eu'^ing June, 1821. 

Tonh, cwt. qi. lbs. 

Cornwihl. 7764 1.5 I II 

Anglesea, about... 500 0 0 0 

. Devon.' 476 0 0 0 

Ireland, Wales, Staffordshire, . 

Scotland, tic. 740 2 2 

' ( 

9480 17 3 27 

For similar statements for preceding pei iod?, see Annah of Pfiilo 60 - 
pky, vol. i. New Series, p. 394. ' 
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Article XVIL 

* 

NEW SCIENTIFIC BOOKS 

^ JC5T PlIBtlStttJSD* 

A Practical Essay ontthe Strength of Cast Iron, and its Appltcation 
in the Construction of Buildings and Machines. With new Experi¬ 
ments, Tables, &c* Illustrated ,by Four Eil^avings. By Thoj^^fis 
Tredgold, Civil Engineer. 8vo. 10«. \ 

Lectures on the Elements ot*Botany. Part I.\ontaining the Ana¬ 
tomy and Physiology of those Organs on which the Growth and Pre¬ 
servation of the Plant depend; with Explanations of the Terminology 
connected with these Parts. Illustrated by Marginal Cuts and Copper 
Plates. By Anthony Todd Thomson, FCS. MllCS. &c. 8vo, 

A Case of Transverse Section of the Patella, in which perfect 
Osseous Union was procured; with Observations. By George Field¬ 
ing, MRCS. &c. Is. 

A New and Classical Arrangement of the Bivalve- Shells of the Bri¬ 
tish Islands. By W. 'Furton, MD. 4to. Twenty T*I<.tte5 drawn and 
coloured from Original Specimens in the Author’s '^.abinet. 4.1. 

The Fossils of tlie South Dow .is, or Illustratlor s of the Geology of 
Sussex. By Gideon Mantell, FLS. MGS. FliCS. Royal 4to. 
With 42iPlates. 3/. 8.if.. ^ 

The Naturalist’s Guido fo^collecting and preserving all Subjects of 
Natural History and Botany;'^Mended for the Use of Students and 
Travellers. By W. Swainson, l^S. A FL8. 12mo. With Two 
Plates. 5s. 6d. * 


Article lxVIII. 

NEW PATENTS. 

G. H. Palmer, Royal Mint, for improvements in the production of 
heat, by the application of well-known principles |iot hitherto made 
use of in the construction of furnaces of steam-engines anil, of air-tur- 
nac£^ in general, whereby a considerable saving of fuel is obtained,), 
and the total consumption of smoke may be effected.—Feb. 12. J 
J, F. Smith, Esq. Dunston-haiJ, Chesterfield, for iraprovenojy^n 
dressing of piece goods made from silk or worsted, or of both these 
inatcrial^SipFcb. 12. 

S. Davis, Upper East Smithjieldi^ ibr an impfovement upon the lock 
4for guns, &c, enabling the lock tP be used upon the percussion princi¬ 
ple, or with gunpowder, without charging the lock or hammer.— 

Feb. 12. .1 

T. 'Brunton, Commercial/Toad, icr improvements upon tl>e anchor# 

—Feb. 12. , 

E. Peck, Liverpool, for’iqpchinery|to be worked by water, applica- 
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ble to the moving of mills, &c. or for forcing o^ pumping water. Com- 
luuiucatcd to him by 11. Bulkley, a foreigner.—Feb, 22. 

W. E. Cochrane, Esq. Somerset.street, Portraan-square, for im- 
/ orovemcnts ii^jhc construction of lamps, whereby they are rendered 
of bumpg concrete oils, animal fat, and other similar sub- 
e^r^ances,—Feb,23. f 

W. prickle. Mark-lane, for improvements in machinery for cutting 
' ^out irregular forms in wood, &c. Communicated to him by J. P. Boyd, 
of Boston, in America.—March 2. 

vS Higgins, Esq. Fd^ram, for improvements upon the construction 
of carriages.—Marcly?. 

C. Yardley, Camberwell; for raanu/acturing glue from bones, by 
means of steam,—March 2. 

J. Thompson, Regent-street, Westminster, for an improvement in the 
method of preparing steel for the manufacture of springs for carriages. 
—March 2. « 

J, lluthven, Edinburgh, for a new method of procuring mechanical 
power.—March 2. 

G. Stratton, Hampstead-road, for an improved process of consuming 
smoke.—March 2;- 

J. Gladstone,*" Liverpool, for a chain of a now and improved con¬ 
struction.—Marcl) t2. ^ 

II. B. Bate, Poujfiry, for improvements upon hydrometers and sac- 
charouieters,—March 2J. 

W, E. E. Conwell, jlatcliff Highway,^ for an improvement in the 
preparation of a purgative vegetable oil.-TrMarch 21. 

S. Robinson, Leeds, for irnproveivents on a machine for shearing and 
cropping woollen cloth.—MaA;h 21. 

G. StophensoT), Long Beaton, Norllmmberland, for improvement,s 
in steam-engines.—March 21, 

R. S. Harford, Ebro Vale iVonworks,. for an improvement in the 
^heating processes in the manufacture of malleable iron.—March 21, 

Wr\:aurch, Nelson-square, foq an improved apparatus in printing. 
—March 21. j «. * 

A. C’larke, Esq. Dron, liouchaf j, for an improvement in the boilers 
and condensers of* steam engines.—March 21. 

W. Pride, Uley, Gloucestershire, engineer, for a self-regulating 
apparatus for spooling and warping .voollen, or other warps or chains. 
—April. J(.j, * 

^^.W. Daniel], Ahvearne, Monmouthshire, manufacturer of iron,/ for 
c{ "tain improvements in the roiling of iron into bars, used for manu- 
facv »ri)^ tin plates—April 16. ' 

*B. t ook, Birmingham, patent tube manufacturer, for a certain mix¬ 
ture, or preparation, which may be used with advantage in p^venting 
the damage of accident ^rom fire-—April 16. 

J. Grimshaw, Bisbopwearmoutht Durham, ropemaker, for a method ^ 
^{’stitching, lacing, or manufacturing^ flat ropes by means of certain 

t rotative machinery worked by a ^teaip-engine.—April 16. 

* * 
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METEOROLOGICAL TABLE. 


Daniell’s hyg^, 
Evap. RaiiL at noon. 
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REMARKS. 

. i' ' ^ 

I 

Fourth Month.— Bleak. 2. A very cold wind all day: a lunar halo in the even- 
iHg. 3. Fbe: lunar c<»<W. 4. IF^ne. 5. Fine. 6. Cloudy and fine. 7. Fine. 
8. Fine, with occasiona( clouds: some hail a^wut four, p. m. 9. White frost: line. 
10. Bleak: slight hail showers. 11. Very cold wind: cloudy. 12. Stormy. 
13. Cloudy. 14. Fine. 15. Cloudy morning: rainy afternoon and night. 
16. Showery and fine at intervals. 17. Cloudy. 18, Clain. 19. Gentle showers: 
bail in the evening. 20. Cloudy; fine. 21. Fine. 22. Cloudy morning: fine 
afternoon. 23. Showery. 24. Showery. 25. Showery. 26. Fine: windy. 
27. Rain. 28, 29, 30. Fine. 


RESULXS. 

* 

Winds: N, 3; NE, 6; 4; SE, 3; S, 3 ; SW, 6 ; NW, 4; Var. 1. 

Barometer: Mean height 


For the numtli. 


For the lunal period, e:iding the I4th. 

..30*169 

For 12 days, gnding t|^'- 1st (moon north). 

For 15 days, ending the 16th (moon south). 

.30*146 


For 12 days, ending ilie 28th (moon north) .... 


Mew height 


For the month. 

_ 49*1680 

For the lunar period... 


For 30 days, the sun in Aries .. 





Rain. 


' I 


2'44 


LtAoraioryf Stratfordf‘^Fifi?i ^ 5 , 1 ^^. 


B. HOWARD. 
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- - lampic, 469, 
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-spepific gravity of, 398. 
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the Copley medals, to Mr. Herschel and 
Capt, Sabirte, 70; 
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Ctoe^^mNetr Sout.h Wales,16. - 

Composition of oxalic a;^d,- 315 .' • ' ‘.t’V’''*- ■ • 

^ncretion, ahr|he,aualysis;#^teg . , , !** r. 

^ _ , ,v 
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m Iceland,,401; 
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Bd, with remarks ori ihineral 
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temperature, of 
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yellow, analysis of, 

m 

Cornwall, remarks on the‘t 
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391;. 

meteorid 


■•ha,.W, 87. ■ 
Cry8ta,fihe finm of yt 
88—yellow-copper 
CubAs, chemical exa- 
Cumniing, Prof, oj 
lug, 898. . 
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(rases, specific gravity of, remarks on the Ice, specific gravity of, 392. 

influence of mJ^ure in modifying, 3SJ. Iceland, account of volcanic eruption 
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